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" CELLULAR 
POLYTHENE 


* “NEW 


T/V DOWNLEAD 
developed by 


A low-loss downlead will be necessary in 
many areas for reception on Band III T/V. 
Using Cellular Polythene as a dielectric, BICC 
have developed such a downlead having an atten 
uation approximately 30°,, less than the presen 
standard service area type with only a sma 
increase in diameter... one of the many way 
in which BICC research and developme 
engineers have helped to supply the needs 
the telecommunication industry. 


If this development can assist you—or 
you are just interested—please write for furt 
information. 
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THE AUTOMATIC COIL WINDER & ELECTRICAL QUIPMENT CO. LTD, 
WINDER HOUSE COUGLAS STREET LONOON iw.t AL BC VICtoria 2404— 9 sons 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 

150 CAREERS AND HOBBIES 


Wriretess Wort 


THE ADVANTAGES OF E.M.1. TRAINING 


te The teaching methods are planned to meet 
modern industrial requirements. 


t% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


The student is taken carefully and thoroughly 


through his chosen subject. 


% A tutor is personally allotted by name to ensure 
private and individual tuition. 


Free advice covering all aspects of training is given 
to students before and after enrolment with us 


i” 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the 
The equipment, specially prepared and 


correct educational sequence. 
designed, remains your property. Courses 
include: Radio, 
Draughtsmanship, Carpentry, Photography 
and Commercial Art, 
Amateur S.W. Radio, 


Electricity, Languages 


Television, Electronics, 


Mechanics, et< 


slipcase ahanstnrciciaied dill tiiaainiemeaseeaianitiaceail 


Equipment supplied enrolment 


remains your property 


upon 


IMSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
18 PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


PRIVATE AND 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 
Building 
Business 
Management 
Carpentry 
Chemistry 
Civil Service 
Civil Engineering 
Commercial Subjects 
Commercial Art & 
Drawing 


INDIVIDUAL TUITION IN YOUR OWN HOME 


Customs & 

Excise Officer 
Draughtsmanship 
Bressmaking 
Economics 
Electrical 

Engineering 
Electronics 
Fashion Drawing 
Heating & 

Ventilating 

Engineering 
Industrial 

Administration 
Journalism 
Languages 
Marine 

Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.G, Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Sanitation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 
Tele- 
communications 
Television 
Time & Motion 
Study 
Tracing 
Welding 
Writing 
Workshop Practice 
Works 
Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc Eng., A.M.1.Mech.€., 
L108, AC.C.A,, ACALS., AM.BritIB.E., A.M.ALLA., Clty & Guilds Examinations, R.S.A 


Certificates, etc. 


Courses from 15/- per month 


POST THIS COUPON TODAY 


Please send without obligation your FREE book. 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, W.4. 


NAME 


ADDRESS 


SUBJECT(S) OF INTEREST 
(We shall not worry you with personal visits) 25> 


1¢38a 
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Je Valves for VHF. 


Low drive power 

High efficiency 

Small size 

Hard glass bulb 

Low-inductance anode lead 
Zirconium coated carbon anode 
Double helical filament—low hum 


tae 


Anode/filament capacitance screen 


NN 


Low-loss powdered glass base 
Giant five-pin B5F base 


TY2-125 | TY3-250 | QY3-125 | QY4-250 
a 
len features to bear in mind—plus the assurance that The tetrodes QY3-125 (CV2130) and QY4-250 
these valves are already being widely employed with (CV2131)—ineluded in the Services Preferred Types 
marked success in both comaunications and industry. List—are characterized by high power gain and high 
The triodes TY 2-125 (CV 1924) and TY 3-250 are recom- efficiencies at V.H.F. 

mended for grounded-grid R.F. amplifiers in communi- Detailed information on the above range and other 


cations equipment and as oscillators in compact R.F. \.H.F. valves made by Mullard may be readily ob- 
heaters. 


tained from the address below. 


MAXIMUM OPERATING CONDITIONS (CLASS C TELEGRAPHY) at 50 Mc's | Max 
Type of Va Vgi la ig! vin(pk) P load frequency 


(mM 
Valve Service | (Vv) (Vv) (mA) (Vv) iw) i </s) 


125 (CV1924) ampl 2500 
ampli. 3000 
—t25 (CV2130) ampl 3000 


250 (CV2131) ampl 4000 


‘Mullara) 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 
MvT ie 
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Specialists in the 
manufacture of 
Frequency Control 
Quartz Crystals with- 
in the range 2,000 
to 20,000 Kc/s 


For 
delivery of precision 
QUARTZ Crystals 


a Socciah Ungeny Sie 


Small urgent orders can now 


be executed within days, at 


——— 


competitive prices. 
Ask for full details. 


CATHODEON | crvstats umirep 


LINTON - CAMBRIDGESHIRE 
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iin! A COMMON factor 

5 ii in 
UNCOMMON 
PERFORMANCE 


THE 


WEARITE TAPEDECK 


* is so well-known 


The reputation of the * Tapedeck 
and so firmly established as to call for no extravagance in 
describing its many virtues. Indeed, it forms the basis of the 
recorder instruments in common use in the Defence Services of 
the United Kingdom and many other countries, as well as being 


the choice of broadcasting Authorities throughout the World. 


FERROGRAPH 2A A _ reasonably inexpensive instrument 
approaching professional standards with a specification com- 
mending it to those engaged in educational and cultural pursuits. 


FERROGRAPH MODEL YD A triple-speed instrument de- 
signed mainly for use in the scientific and industrial fields. 
Principally intended for operation from and into 600 ohm 
lines, a high gain stage has been provided, however, to allow 


for recording direct from normal microphones, 


EQUIPMENT YDC A simultaneous dual-channel Recorder- 


Reproducer offering special facilities for analytical research into 


medical, aeronautical and scientific problems. Any two 
activities capable of translation into electrical phenomena 
within the frequency and phase shift limitations can be recorded 
and replayed simultaneously. 

il 


| Hii] 
Hl I Hi | Hil Ni 


it 
WH | 


Equipment YDC oe) | | rey 


‘itteety Hi Ht 


Originators of Tapedecks 


WRIGHT « WEAIRE LTD “i. 


Wiretess Worip Frsruary, 1955 


Built by Craftemen++-++++ + . Assembly of Scalamp Galvanometers Cat. Nos. W.W.7901/S-4/S 


She 


SCALAMP 


4p 
e Lange 


You are invited to write for details of the instru- 
ments illustrated here. 

The Galvanometers and Electrostatic Voltmeters 
are available in a range of sensitivities—the 
Fluxmeter has a very high performance and a 
unique return-to-zero device. Outstanding 
SCALAMP attributes include a truly functional 
dustproof case, mains or battery operation, and 


an easy-to-read hairline spot. Electrostatic Voltmeter 
J Cat. Nos. W.W. 11308-11310 


STANDARD EQUIPMENT IN MANY LEADING LABORATORIES 


~ 3 
SCIENTIFIC(») [AinsTRUMENTS 


W. G. PYE & CO. LTD. GRANTA WORKS - CAMBRIDGE - ENGLAND 


waG.54 
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PROFIT | There is over 
30 years 


BY experience 


behind the 


EXPERIENCE [ea 


EF 80 


The Mullard EF8o, high slope R.F. Pentode, is the most widely used valve of its type. This 
is as much due to its remarkable dependability as to its extremely efficient performance, 
Designed primarily as an R.F. or I.F. amplifier in television receivers, it is also suitable for 
use as a video amplifier, mixer or synchronising pulse separator. 

The dependability of all Mullard valves is the logical outcome of Mullard advanced quantity 
production techniques, many of which are unique. 

When ordering this type, BE SURE TO SPECIFY MULLARD. 


ane ane GE GD a a a ae a a ee —------ 4 


PROFIT BY THE EXPERIENCE 
OF THIS SERVICE ENGINEER 


J. Spivey, Service Manager for Messrs. Vallance & 
Davison, Leeds, Ltd., says:— 

“After all, why take chances? I don’t. I use Mullard 
valves as replacements. Their uniformly high standard 
takes a great deal of worry off my shoulders—Mullard 


j ” 
vaive you can trust 


Mullard THE MASTER VALVE 


BLACKBURN e FLEETWOOD «© GILLINGHAM e HOVE e LYTHAM-ST. ANNES 
MITCHAMePADIHAMeRAWTENSTALLe WADDON eWANDSWORTH eWHYTELEAFE 


Rua MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C,2 
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Paper Capacitors 
Electrolytic Capacitors 
Metallised Paper Capacitors 
Wire-Wound Resistors 
Composition Resistors 


Potentiometers 


DUBILIER CONDENSER COMPANY (1925) LIMITED 
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3 
Telephone; ACOrn 2241 (5 lines) Telegrams: Hivoltcon, Wesphone, London. Marconi International Code 


ee 
DN 117 
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Eurovision 


The Wayne Kerr Video Oscillator is 

used by the B.B.C. Engineers to measure 
the frequency response of the Link 

over its full bandwidth. 


(Photographs by courtesy of the B.B.C.) 


| 


' “LILLE 4 
"Oe wn = oD 
CASSEL y 


Video Oscillator type 022B + 10 to -50 db on 1 volt 
peak to peak from 10 kc/s 10 Mc/s 
Stabilised output. Less than 1% total distortion 
This instrument now includes a 50 c/s square 
wave output for examination of the low frequency 


characteristics of video networks. 


Wayne . 


Full details from 


WAYNE KERR LABORATORIES LTD., NEW MALDE) 
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; Sisnal Generator 


OW Marcon 


TYPE TF 8018 


| Mc/s 
FREQUENCY RANGE 10 to 500 | 


This, together with other new designs 
for 1955, is fully described in the 1955 edition 


of Marconi Instruments Catalogue. 


MARCONI INSTRUMENTS 


FRE( NC ANDARDS WAVE ANALYSER BEAT FREQUENCY O LATOR 


MARCONI INSTRUMENTS LTD ~- ST. ALBANS ~- HERTS - Phone: ST. ALBANS 6160/9 


30 Albion Screet., Kingston-upon-Hull, Phone: Hull Central 16144 19 The Parade, Leamington Spa. Phone: 1408 


Managing Agents in Export 


MARCONI!'S WIRELESS TELEGRAPH CO. LTD - MARCONI HOUSE STRAND - LONDON, W.C.2 
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THORN CONTRIBUTIONS TO 


Space & weight savings 


IN EQUIPMENT DESIGN 


@ 


ATLAS MIDGET PANEL BULB  overan 


length: 14.6mm. Bulb diameter: 6.3mm. Rating: 28v., 

1 watt, 0.04 amp. Also available in 12v., 6v. R.A.E, and 

S.R.D.E. type approval. Flanged cap and single centre 
ntact for easy replacement. 


DIMMER TYPE INDICATOR TYPB 


7 


, 


ore / 


= 


The need for saving space and weight in modern 
electronic and panel control equipment is an 
ever present problem. The Atlas Midget panel 
bulb was designed with these difficulties part- 
icularly in mind. Tiny in size, simply and 
robustly constructed, its success is confirmed 
by typeapproval fromthe R.A.E., Farnborough, 
and 8.R.D.E., Christchurch. 

The development of the Atlas Midget panel 
bulb made possible the production of the Thorn 
Miniature Sealed Panel Lampholder, which 
has been developed specifically for the Armed 
Services, It is available with dimmer or in- 
dicator cap, and will withstand conditions of 
constant vibration and shock. 

Brief details are given below, but further 
enquiries are invited. 


THORN MINIATURE SEALED PANEL 
LAMP HOLDERS Overall length including 


contacts: 1.43 ins. Dia.: .76". Weights: with Indicator 
Cap 0.276 ozs., with Dimmer Cap 0.644 ozs. Conform 
to Radio Components Specs, (Prov.) 201, Humidity 
Class. H.1. Temperature category 40/100 (~40°C, to 
100°O.). Pressure sealed to 20 |bs./square inch, 

Completely weatherproof and will withstand con- 
ditions of constant vibration and shock. Rota- 
tion of the dimmer 'cap controls the light output 
from bright to dim by means of an internal metal 
shutter. Developed originally for A.F.V.’s, Thorn 
Miniature Sealed Lampholders have many other 
obvious applications 

The holders are insulated from the panel which 
can vary from os to ;° thick. Thicker panels may 
be counterbored, Bingle hole mounting facilitates 
fitting. Rotation is prevented by flate on the body, 
The lamp can be replaced without breaking seals, 
by unscrewing cap. 


THORN ELECTRICAL INDUSTRIES LTD 


AIRCRAFT COMPONENTS DIVISION, 105-109 JUDD STREET, LONDON, W.O,1 
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Ru. 


ELAC closed field... 


/ .,. LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency. ELAC Elliptical and 
round loudspeakers are used in most of the leading Television and 
Radio receivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER AS FROM NOV. Ist., 1954. 


7” x # Fiux 6,500 Fl 6,500 
_ 21/10 _ | 21/10 
Gauss 


Elliptical Gauss 


Fiux 6,500 Fiux 7,500 
| 19/10 
Gauss 


Gauss 


Fiux 6,500 | 20% Fiux 7,500 


Gauss Gauss 


ELECTRO ACOUSTIC INDUSTRIES LTD, 


Stamford Works, Broad Lane, Tottenham, N.15 


FEBRUARY 


1955 


Wiretess Wor_p 


G 4 , 
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310029 


PAINTON “MULTICON” series 
6-POLE PLUGS & SOCKETS 


‘MULTICON—Regd, Trade Mark PATENT 700999 


VOLTAGE RATING 500 volts 
D.C. or A.C. Peak 


CURRENT CARRYING CAPACITY 
5 amps. D.C. or A.C. (RMS) per contact 


Although in general the new Painton ‘* Multicon "' Series of Plugs and Sockets will 
be interchangeable with the existing Painton range, the 6-pole Plugs and Sockets have 
two contacts polarised to eliminate the possibility of ‘wrong-way-round’ insertion. 
In the 6-pole size (as on all other “* Multicon "’ sizes when available) there is a 
complete variety of Plugs and Sockets with alternative mounting arrangements, 
cable fixings and retaining devices. The ‘‘Hammer-finish’’ silver-grey covers will 
blend with all equipments. 

A low and constant contact resistance is achieved with the heavily silver-plated 
split contacts. 

Any possibility of free moisture remaining between the Plug and Socket face is 
prevented because spacers keep the puting bees slightly apart, even when the Plugs 
and Sockets are fully engaged. The patented method of securing both the male and 
female contacts in the mouldings ensures the satisfactory operation of the Painton 
**Multicon "* range under severe tropical and climatic conditions. 


PLUG SOCKET 


Cable Cable With Cable 
Entry Entry | Mounting Entry 
Top Side Top 


Cable With 
Entry | Mounting 
Side 


310009 310018 310008 
- a 2 


310029 


FITTED WITH FITTED WITH 
LOCKING CLIP LOCKING CLIP 


PAINT 
A, ‘ ap lon C ng land 


ania | 311292 | _ 314294 | 311295] 
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A headache for 


somebody eee 


It was a great little portable —- but there 
just wasn’t room for the battery. A bitter 
blow for the designer. Unless specially 
designed batteries were ordered, 

he would have to start again. 

Designers of battery radio sets should 

note this dilemma, Time, effort (and 


money) are wasted if you prepare a 


design and then find you haven’t left 
room for the battery. Ever Ready are 
always able to make up special units 
but it’s so much simpler to call us 

in early so that your set is 

designed, if possible, to take one of our 


many standard batteries. 


EvER READY 


DRY BATTERIES 
FOR RADIOS 


a If you have a design problem involving dry 
batteries, get in touch with us at Hercules Place, Holloway, 
London, N.7_ Telephone ; ARChway 3030. 
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In the sphere of electronics, whatever 
you have to produce, 

whatever its state of development— 
if you want it produced 

quickly, in quantity, with 
commensurate quality; if you want 

it produced 


economically— it's a job for Plessey! 


At the Electronics Division of Plessey, a thousand 
pairs of trained hands can, if need be, nurse 

a young idea—develop it—and bring it to full 
or limited production maturity 

with a thoroughness that would spell costly 
delay in any organisation 

less well equipped. The Division is presently 
engaged on contracts for 

for such renowned organisations as B.T.H., 
Decca, I.A.L., Kelvin Hughes, 

Marconi’s Wireless Telegraph Company Ltd., 
and Laurence Scott & Electromotors Ltd. 

If your special interests lie in electronics, 
serve them well 


by writing for the Plessey publication 

Partof aparticularly compact radar 
installation made for Marconi's 
the Division's specialised services. Wireless Telegraph Company Ltd. 


which sets out 


»+.- you should see Plessey 


ELECTRONICS DIVISION + TELEPHONE VALENTINE 8855 
THE PLESSEY COMPANY LIMITED , ILFORD ‘ 
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RELAYS— 


HERMETICALLY 


SEALED 
SERIES 595 H 


This is a hermetically sealed version 
of our series 595 Relay, which is 
already well known to the aircraft 
industry 


The armature design reduces the 
effects of shock, vibration and accel- 
eration ; a spring type armature hinge 
eliminates backlash, friction and risk 
of displacement. 


SERIES 
595 H 


In all standard voltages 
up to 110 V. D.C. Work- 
ing range between plus 
10% and minus 20% of 
rating 

CONTACT COMBINA- 
TIONS: up to 2 pole 
changeover. 

BASE: International octal. 

WEIGHT: 3) ozs 


DIMENSIONS : 
Diameter—I 4” overall. 
Height — 2)” overall, 


SERIES 595 


MAGNETIC DEVICES LTD 


NEWMARKET 


We can supply from stock 
all types of American tubes, 
condensers, valves, poten- 


tiomeiers, etc. 
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A NEW-PRINGIPLE 
A-C AUTOMATIC 
VOLTAGE STABILISER 


We have now had released to us by a Government Department the 
design of our “A.C. Mains Regulator, Automatic, Step, Mark II", and 
are therefore manufacturing this unit for general sale. It ideally fills the 
need for a cheap, small and light Stabiliser. Although it measures only 
Shin. x 4hin. x Sin., weighs as little as 11 Ibs., and costs only £24 net, 
it has a performance fully equal to any similarly rated Automatic 
Stabiliser of the resonated, saturated core type, without any of the 
disadvantages. 

ASR-1150 has a pure output waveform, is unaffected by changes in 
mains frequency, and works equally well from no-load to full load, 
which is 1150 VA. It has a stabilised output at 230V unless otherwise 
ordered. 

Many other Automatic Voltage Stabilisers are now manufactured by 
us, and all are available for immediate delivery. In some cases the 
constancy of output is as high as 0.15%. Models are available from 
200 VA to 30 kVA, single phase. 3-Phase Stabilisers are also available. 
Prices are extremely competitive. 


MEMO li} you ore interested in 
nfintely-variable Transformers, do 
not forget the almost indispensable 
VARIAC”™ (Reg'd. Trademark) 
Models ave available from ITOVA 

21kVA. Our Catalogue V-549 
jrd Edition) tells the whole story 
umd will gladly be mailed free and 
post free m request 


The NEW “ASR-1 150” 


costs only £24 net 


Complete information is obtainable from 


CLAUDE LYONS LTD. STABILISER 


HEAD OFFICES 42 WORKS: 76 OLOHA 
SOUTHERN FACTORY: VALLEY WORKS, 
e 


‘ 
Lt STREET, LiIVERP 
WARE ROAD, HODOD 


(A10 main Lendon/Cambridge Road, at junction of A602) 
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GERMANIUM DIODES 


GEX34 in the 
Ratio Detector 


The Ratio Detector has been generally accepted as 
the most practical form of detector for receivers 
designed for the new High Quality FP. M. Service to be 
inaugurated next year, since it obviates the need 
for a separate limiter stage. 

The illustration shows the application of two GEX 34 
in a typical ratio detector where full advantage has 
been taken of its srnall size by enclosing them in the 
LF. transformer can. This construction reduces the 
risk of instability and eliminates the possibility of 
harmonic feed back via the heater leads. 


GEX34\ 
‘ 
47pF 


kas 


ie 


== 


FP. INPUT 


p AUDIO 
OUTPUT 


W 727/6 BA6 2 x GEX34 
ADJUST RI FOR MINIMUM A.M. OUTPUT 


Transformer Design. Although the circuit shown above is 
conventional, an LF. transformer designed for use with thermionic 
liodes is not necessarily the most suitable for germanium diodes. A 
itable design of transformer has been evolved at The G.EC, 
esearch Laboratories, details of which are available on request. 


Write to The Osram Valve and Electronics Department, 


THE GENERAL ELECTRIC CO. LTO., MAGNET HOUSE, KINGSWAY, W.C.2. 
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When it’s a question of 


MINIMUM SIZES... 


° 
inrer miccent . 


working 
Volcas® 


TYPE W99 
MIDGET 
MOLDSEAL 


For maximum reliability. Hunts capacitors for radio 
and electronic equipment include many types designed 
to meet the need of designers for decreased dimensions, 


Type W99 listed above is just one example taken from 
Hunts unparalleled range of capacitors for every 
purpose. 
Years of specialisation in nothing but capacitor de- 
sign and manufacture has enabled us to achieve 
and maintain that long-lasting reliability, and out- 
standing performance which 
TYPE W97 characterises every Hunt 
THERMETIC product. 
oar @ StS Please write for leaflet 
giving full details of types CAPACITORS 


for all applications. THE FRADE MARE OF RELIABILITY 


Etebtohed 1901 


REGISTERED TRADE MARE 


A. H. HUNT (Capacitors) LTD. WANDSWORTH, LONDON, S.w.is BAttersesn 1063-7 
end in Caneda+ HUNT CAPACITORS (Canada) LIMITED, AJIAK, ONTARIO 
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High Q 
inductance 
coils 


wound on Ferroxcube cores 


seep of compact and efficient 
tuned circuits and wave filters are 
making ever-increasing use of Mullard 
high Q inductance coils. 

Based on Ferroxcube, the world’s 
most advanced magnetic core material, 
these coils combine small size with an 
inductance of up to 30 henries over a 
wide frequency range. Furthermore, 
their convenient shape and self screen- 
ing properties facilitate either 
individual mounting or stacking. 

Full details of these and other high 
grade components now available from 
Mullard -will be gladly supplied on 


request. 


Special Features 
Small size 

Low hysteresis loss factor 
High value of inductance 

Low self capacitance 


Controllable air gap facilitating 
inductance adjustment 


Self screening 
Controlled temperature coefficient 


Operation over a wide frequency 


| 
+4 


range 


“1000 Easily mounted 
FREQ.Ke/s. 


‘ Ticonal * permanent magnets, 
Mullard Mullard | *‘Magnadur’ ceramic magnets, 
A Ferroxcube magnetic cores 


MULLARD LIMITED COMPONENT DIVISION - CENTURY HOUSE SHAFPTESBURY AVENUE LONDON - W.C.2 


MM4‘5¢ 


WIRELESS WoRLD 


SUPER 


TWO-SPEED 
TAPE RECORDER 


\ truly superb British-made recorder, 
rich in range and tonal qualities, for 
home and business recording. Its low 
price brings high  fidelit recording 
within the reach of all. e “ Editor 
Super " is sufficiently powerful to meet 
any volume requirement—-sensitive 
enough to pick up the faintest whisper. 


The “Editor Super’s"’ range 
of tone, from maximum bril- 
liance to a deep rich bass, 
Is IDEAL OR PRE- 
RECORDED TAPES. It is 
simple in operation and has an 
unequalled smooth and reliable 
control, It is the latest addition 
to the Editor range of Recorders. 


3D wns 


(Carriage and Packing |5/-) 


BUY ON THE M.O.S. PERSONAL 
CREDIT PLAN-—1I0 depout and 
balance over 6, 12, 18 or 24 months 


TECHNICAL SPECIFICATION 


Recording sense to BAB, therefore bie * Te rack vi IVINE rwo ® Brilliant reproduction from Sin. high fa 
for pre-recorded tapes HOUMS PLAYING TiMe AT jin. per YM. epeaker 4 watts output 
All leather suitense with ar ® L.8. Extension sockets and muting ewiteh 
type of gilt locks and fittings letachat ' t echat » * 

{ 


Completely sel-contained, portable ‘ 
wupact. Overall size i6}in. x | b y 
" 7 " imbact te ae ue a! erasure made 


(with tid 7in.), Weight 
simple sliy = sutomati 


Supplied coraplete with |, 200t gh sen 
sitivity standard Tape, and RONETTE . 
desk microphone ime rd valves i pin Tape loading 

New design super tape deck powered by “ t t ' P ve an! Instantaneous servo braking of 
three recording motor with minimum e®ow tid tior a! fametion 

and flutter ® Record ote gic e For A.C. Mains 200-950 ©. 50 o/s 


The “EDITOR” at 45 Gns. is still the lowest priced quality tape recorder, 


Avatiabls on the M.O.S. Personal Credit Plan. as abowe 
+ | T | 
BURGOYNE 
J gy 


2-SPEED TAPE DECK 


Here is the heart of your Tape 
Recorder. If you are building or 
modernisin your own equipment, 
you MUST have the latest BUR- 
GOYNE Tape Deck giving 2 speeds, 
designed for building into complete 
recorders, 


RIEF SPECIFICATION IMMEDIATE DELIVER | 
HOURS’ PLAYING TIME FROM STOCK 


Automatic speed change. # Drop 
Tape Loading. ¥ Instantaneous 1 19 6 
nd positive braking. *% Minimum ° 4 
wand flutter. %& Frequency range (Corr & packing 7/6) 
000 c's at 7hin./sec. we Powered guy ON THE M.O.S 


+ high-grade motors. #% Twin : 
rack high impedance heads. yx Fast wy mer -_ meet ty 


rward and rewind without unlacing 1 6 
tape. we Overall size llbin. < 14}in batense ace Eee or 18 
% For 200/250 v. A.C. Mains. . 


..c©MAIL ORDER SUPPLY CO. 


The Radio Centre 
33, Tottenham Court Road - London - W.!i - Tel. MUS 6667 
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VISUAL VALVE TESTER 


This equipment displays on a cathode-ray tube 
a family of la/Vg curves for any receiving type 
thermionicvalve, Eleven curves corresponding 
to eleven different grid voltages are presented 
simultaneously and a calibrated graticule 
permits rapid comparison with published data. 


we 


Nine standard valve bases are provided, with 
facilities for connecting others, and the various 
valve electrodes are connected to the requisite 
supplies by a multi-button switching board. 


Mgr REL 


This permits any electrode to be connected to 
any supply without damage and also enables 
electrodes to be paralleled for test purposes. 


All external parameters Va, Vs, Vh, Vg, are 
continuously variable over a wide range and 
current and voltage values are metered. 

Full technical data is available on request. 


* COMPANY w HIN rHE ARTHUR RANK RGANISATION 


WORSLEY BRIDGE ROAD + LONDON +: _  S5S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS 

Hawnt & Co. Led,, 59 Moor Se. Birmingham, 4 

Atkins, Robertson & Whiteford Led., 100 Torrisdale Street, Glasgow, 5.2 

F.C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester, 16 
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FERRANTI LTD MOSTON MANCHESTER 10 


rmrO Lt N VW 


AIGH) FIDELITY 


PLIFIER 


Substantially 
flat frequency 
range from 
20-20,000 c.p.s., 
up to 12 watt 
output. 


National 
Physical 
Laboratory 
confirms our 
claims for 
this amplifier. 


Demonstrations of the PF9| can be arranged through Pye Hi-Fi 
agents. Please write for a fully illustrated booklet to Pye 
Limited, Box 49, Cambridge. 


The PF9! amplifier, with the PPIIA 

remote control unit, is a versatile 

and practical combination for those 

who demand realism in sound repro- 

duction from record players, tape 
recorders, microphones 
or radio tuners. 


MODEL PF9I 
28 ons 
MODEL PF9IA 
12 GNS 
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FEST Ser 
R.P. 3110 


transportable and self 
contamed imstrument which 
proy ides all the facilities 
required for measuring the 
level of a selected signal in 
the presence of signals of 


lifferent trequencies 


TECHNICAL DATA 


Frequency range: 60 Kc/s to 3,000 Ke/s Tester 
from +10db to —81.5 db, reference 1 mw 

Through or terminated levels, using probe at a in 75 ohms 
point distant from the Tester : Dimensions: 17” wide, 153” high, 12” deep. 
from +.10db to —61.5 db, reference level 

4 ‘ Weight 75 lbs 
1 mw in 75 ohms. 
Power supply: 200-250V. A.C. s0 c.p.s, 
lerminated levels, signals applied directly co consumption approx. 7o watts 


AVAILABLE FROM STOCK 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


Second Way, Exhibition Grounds, Wembley, Middlewx . Telephone: Wembley rare 
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<@j> AUDIO FREQUENCY 
EQUIPMENT 


POWER OUTPUT METER Type 708 


Output powers from 1 milliwatt to 20 watts may be measured by 
thie instrument, in the frequency range 30 c/s to 30 kc/s. No 
tapped matching transformer is used, and the input impedance 
remains resistive and constant over the whole frequency range 


Power Range: 1 milliwatt to 20 watts in 4 ranges. 

Frequency Range: 30 c/s—30 kc/s. 

input Impedance: 2, 4, 7, 10, 15, 20, 40, 75, 100, 140, 250, 400, 
600, 1,000, 2,000, 3,000, and 5,000 ohms 

Accuracy: 10%, of full scale power from 30 c/s to 


15 kc/s. The meter reading is approximately 
| db low at 30 ke/s. 


Price and Delivery: £40 Ex Stock 


LF. SIGNAL GENERATOR Type 702— 


Chis Signal Generator utilises a resistance-capacitance 
type of oscillator to provide stable, accurate and easily 
ontrolled voltages in the frequency range 30 c/s— 
30 ke/s. A screened and balanced ¢:::;ut transformer 
ind attenuator enable unbalanced, ba -d and floating 
outputs to be obtained from a source of constant 600 
ohm impedance 


Frequency Range: 30 c's—300 c's, 300 c/s—3 kc/s, 
3 kc s—30 ke's 

Stability: 0.05",,, --0.5 c/s 

Attenuator: A 600 ohm constant impedance 
attenuator provides steps of 20, 
40 and 60 db of attenuation under 
all output conditions, 


Price and Delivery: £75 Ex Stock 


— FREQUENCY METER Type 726 ail hie 


This instrument indicates directly on a large scale meter, the 
frequency of any repetitive electrical waveform of amplitude 
between 0.1 and 20 volts, over the range 20 c/s to 20 kc's. When 
used as a tachometer, measurement of speeds of rotary or reci- 

rocating movements may be made up to 1,200,000 r.p.m. without 
Gadiag the mechanism under test in any way 


Frequency Range: 0-200 c's 0-12,000 r.p.m. 
0-2,000 c/s, 0-120,000 r.p.m. 
0-20,000 c/s, 0-1,200,000 r.p.m 

Accuracy: 1%, of f.s.d 

Power Outputs: Output Voltages are available for operating 
Airmec Photocell Equipment 


Price and Delivery: £65 Ex Stock. fi 


Full details of these or any other Airmec instruments will be forwarded gladly upon request 


A i ie Mi KG ’ HIGH WYCOMBE BUCKINGHAMSHIRE 
L I M | I I I 


Telephone: High Wycombe 2060 Cables: Airmec High Wycombe 
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A PROVED RANGE 
OF MULTI-WAY 
PLUGS AND 
SOCKETS WITH 

4 UNUSUALLY LOW 

"7 INSERTION 
PRESSURES. 


| Plugs and Sockets with years of 
experience and application behind them. When specifying these high quality 
components you will be assured of less insertion pressure per contact than any 
comparable product can offer, great versatility, and suitability for humid conditions. 
For rack mounting applications greater latitude in matching up cases the designers 
problem, and the range of 4, 8, 12, 20 and 28 way units will be found to cover 
almost every requirement. Widely used by such manufacturers of high quality 
equipment as: 


Messrs. Marconi’s Wireless Telegraph Co. Ltd, 
Messrs. Standard Telephones & Cables Ltd. 
The English Electric Co. Ltd. 


Full details will be gladly supplied upon request. 


POWER CONTROLS 


'+ & O 
EXNING RD., NEWMARKET PHONE: NEWMARKET 318) 
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CONSTANT VOLTAGE TRANSFORMERS IN COLORIMETRY 


CHING 0-day 


depends upon 


CONSTANT VOLTAGE.... 


LoUR M4 


-hul cO 


1Y)) electronics provid 
arching to-day the preci O 
ha » reliable and constant volrag 
{ the many applicaty 
oltage Lranstormers fulfil s 


tlecth ely 


Full detaals given in fold 
W/28 gladly sen 


request 


CONSTANT VOLTAGE 
TRANSFORMERS 


— ADVANCE COMPONENTS LTD. 
MARLOWE ROAD, WALTHAMSTOW, LONDON, E.!7 


Telephone : LARKswood 4364 
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There are those who consider that there is little to choose in the range of power amplifiers 
now available—perhaps because the power amplifier is usually considered the “‘ easy” part 
in the search for audio perfection. Why is it then that leading engineers are so enthusiastic 
about the QUAD II design? 


...on feedback and linear 


They like the unique integrated feedback to provide complete stability independent of phase 
changes in the load current . . . the method used for eliminating the loop gain outside the 
audio range without prejudice to the input signal . . . the way that feedback is again used 
to provide optimum design stage by stage and to control the effective time constants. They 
like its use yet again to provide a unique sclf-balancing phase changer without the usual 
assymetry to the H.T. line. They like, too, the fact that the specification is fully met with 
commercially tested valves without matching or alignment of any kind. They extol the 
conservative ratings and restoration from overload (several nation-wide broadcasting cor- 
porations officially uprate the output to 20 watts, since with this degree of overload, distortion 
is still well within their acceptance figures). 
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Linearity and overload af the QUAD II amplifier 


Good engineering for the best per- The QUAD II power amplifier is 
formance* also results in greater i , if 
eile de : , t 
efficiency. Compare the size of the primarily —— awe , he 
QUAD with any other amplifier of complete QUAD II amplifier The 
approaching specification. vote the power amplifier is also supplied 
size of the output transformer which separately as a quality standard when 
results from optimum choice of flux 
and core material to suit design with a suitable input transformer it 
requirements. can be fed direct from a 600 ohm line 


* The unique output stage design principles are discussed in Wireless World, September, 1952. 


The QUAD II is available throughou: the worid. Fully 

stocked servicing organisations are now operating in Canada, 

throughout U.S.A., Panama, Canal Zone Trinidad, Jamaica 

Venezucia, Australia Malaya, Singapore, Jepan. Hon: Ly GU ST | Ca L 
Kong, Burma, India, Ceylon, Pakistan, South Africa 

Portugal, italy Prance Switzerland, Belgium, Norway and [MAMUPACTURING CO LT! » 
Sweden 


ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND 
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Now—far ahead of its time—Great new 
IOKW Short Wave Transmitter! 


32 new, special features that won't be matched for years — 
now available in new RCA BHF-10A Broadcast Transmitter! 


Puts the INVESTOR far ahead! 
Years-ahead engineering makes 
the new RCA l1OKW transmitter 
an exceptionally sound investment. 
Installation costs are low, for this 
self-contained transmitter can be 
installed in existing buildings with- 
out alteration. Maintenance has 
been simplified—and routine oper- 
ation can be handled by non-tech- 
nical personnel! 


Front view of BHF-10A transmitter reveals handsome, functional design. 


Requires only 33 sq. ft. of floor space. 


Puts the BROADCASTER far ahead! 

The new BHF-10A has sufficient power to cover large 
service areas; quick frequency change, to increase use- 
fulness; unsurpassed reliability, for unbroken service. 
The opportunities for commercial stations to increase 
revenue are built in! 


Puts the ENGINEER far ahead! 

Here are just a few advantages for the engineer: easy 
maintenance, through use of a limited number of 
high-gain tubes. Air cooling. Simplest tuning. Elec- 
tronically protected circuits —and full power for 
zonal broadcasting in 90, 75 and 60 metre bands, and 
international broadcasting over a frequency range of 
8.2 — 26.1 me. 

These are just a few of 32 special features of this 
RCA transmitter that ushers in a new era of radio — 
proud achievement of RCA’s 30 years of broadcast 
pioneering. Write today for booklet giving complete 
specifications! 

Rear view, power output section showing 


PA tuning and ovtput coupling unit. 
RCA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


RCA BUILDING 
20 ROCKEFELLER PLAZA, NEW YORK, N.Y, U.S.A. 
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THE ADVERTISEMENT 


WE DIDN’T WRITE OURSELVES 


F. J. CAMM 

Feduor of *Practica, 
Wireless’ and 

‘) vractnal Television’ 


JOHN 

GILBERT 

of Northern 
Pelytechnic and of 
B.B.C. Inventors 


Club 


P. WILSON 
Technical Editor, 
“The Gramophone’ 


P.Se. (Hons.) 
AC.G.1, DAC. 
M.LE.E.. 

Hon. M.Brit. LR.B. 


L. 
ORMOND 
SPARKES 


Radio Consultan: 
and Designer 


Prov. Paten: 
10037/53 


CAMBRIC 
CONE 


lenlorian 
Hi-Fi UNITS 


Every claim we have made for these remarkable units has 
been substantiated by experts and users—they have produced the largest volume 
of unsolicited testimony ever known in the history of loudspeaker manufacture, 

From every part of the world we are told that the quality of reproduction 
is unrivalled except at many times the price—that these units have enabled 
everyone to enjoy High Fidelity at realistic cost. We are truly grateful for 
this amazing response 

Points to note: patented Cambric Cone, high flux density Alcomax 
magnet, die-cast chassis, Universal impedance speech coil (at 3, 7.5 and 
15 ohms) on 8, 9 and 10 inch models. Prices from 37/6 to €9.15.6 (tax paid). 

Ready-to-assemble Base Reflex Console Cabinet for 10” or 12” unit £10.10.0. 
Corner Console Cabinet for 8° unit £5.10.0. 


Write for descriptive leaflets, or ask your usual dealer to demonstrate. 
Alternatively, these and other Stentorian speakers may be heard at our 
London Office (109 Kingsway, W.C.2) any Sarurday from 9 a.m. to noon, 


WHITELEY ELECTRICAL RADIO CO, iTD 
MANSFIELD . NOTTS 
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Ronett 


A Ronette “'Filtercel’’ microphone with che fine contours of a studio 


type unit, having glossy black grilles fitted in chrome plated frame 


Available with several types of ‘Filtercel” cartridges. For use with 


long lines a special model with built-in line transformer is obtainable 


Further tnformation regarding thea murophones and other Ronette wes well be 
g 4 


gladly supplied upon request 


At J$ MICROPHONES 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


WMustrated are a few signal lamps taken 
from our wide range. The insulation of 


every Arcolectric signal lamp will resist 

a flash test of 1,500 volts A.C 

The S.L.90 illustrated here is a typical 

Arcolectric low voltage signal 

lampholder it is designed to accept 

popular MES. bulbs The bulb is 

necessible from front or rear of panel 

The domed plastic lens surrounded by a SL 88/N S.L.90 


polished chrome bezel gives a most 
attractive pane! appearance This holder 


can be fixed in a single 2" hole - 
The mains voltage signal lamp $...88/N 
is supplied complete with an M.ES. neon 
tube and a suitable series resistance 
Write for Catalogue No. 128 
7 b 
| SWiTCHES: tTto 


) eee iil 5.1.82 SL 92 
CENTRAL AVENUE WEST MOLESEY, SURREY - TELEPHONE: MOLESEY 4336 (3 LINES) 


FEBRUARY WIRELESS WorRLD 


FOR FULL DIMENSIONAL SOUND 


THE 


48 GNS COMPLETE 


MAGNETIC RECORDER 


Abridged Specification 


Tape speeds, 74in. and 3gin. 
sec, Fast Forward and Rewind. 
Self-compensating Servomatic 
brakes. Single slot loading. 
Position scales. Inputs Mic., 
Rad. and Gram, Frequency 
response 7t4in.'sec. 50-12,000 
cps. within 3db. 3}in.'sec. 50- 
6,000 cps. within S5db. Bias 
Half track 
recording. interlocked controls 
Wow .02°,, max. Recording 
to International Standard. Cab- 
inet—Blue and Grey rexine. 
Storage for Mic. and Mains 
lead. Detachable lid. Gross 
weight, 26 Ibs. For 210/250 v. 
A.C. ONLY 


freq., 51 ke’s. 


Meticulously recording every tonal facet with complete 
mastery, the ‘‘ Concertone’’ tape recorder will give you the 
ultimate listening pleasure that comes from superb music faultlessly 
recorded and reproduced 


The *‘ Concertone "' will re-create, in the home, the 
true image of the original performance. Whether it be Solo Violin, 
or Oboe, or a Full Organ with its demanding power and range, 
the ** Concertone '' with its wide frequency response, and estended 
dynamic range, will satisfy the connoisseur of fine music 


Simple, absolutely reliable, rugged, compact, light 
weight, and easily portable, the ‘‘ Concertone’’ will, wherever 
there are sounds to be recorded, serve faithfully, earning, justly, 
unqualified praise for its faultless performance 


Manufactured by the company in its own precision 
machine shop, the tape mechanism employs three motors and a 
special design servomatic brake. The brake not only locks the 
spools securely during transit, but of greater importance, it is 
completely free from fade, being self-compensating for wear, Unique 
is the provision of a mechanical interlock which prevents faulty 
operation. 


SEE YOUR DEALER TODAY AND JUDGE THIS FINE 
MACHINE FOR YOURSELF. IN THE EVENT OF 


DIFFICULTY SEND DIRECT FOR A COMPREHENSIVE 
SIX-PAGE LEAFLET (please enclose a s.a.e.). 


Trade enquiries cordially invited 


FISHER ELECTRONICS COMPANY LTD. 


70, BREWER ST., LONDON, W.1. Phone: GER 3376 
EXPORT ENQUIRIES TO :— THE BARNETT SHIPPING & EXPORT CO. LTD., 25 MONMOUTH ST. LONDON E.C.3. 


WIRELES 


MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


The ADAPHONE 


enables the deaf to hear TV and Radio pro- 
grammes in comfort and safety and with a clarity 
unobtainable when using a hearing aid for this 
purpose. It is also ideal for those with normal 
hearing who wish to hear the programmes with- 
out disturbing others 

The Adaphone has an attractive grey plastic case 
jin. x Zin. x Ifin Weighted straps hold it 
in position on any chair arm. The input is 
matched for 2 to 10 ohms connection and the 
transformer tested to withstand 2,000 volts D.C. 
The listener can adjust the volume to his in- 
dividual need without affecting the loudspeaker 
volume, 

Tone control is obtained by alternative output 
sockets; ‘ Normal ’and ‘ High.’ 

The M3 model has Automatic Volume Com- 
pression, 

A low-impedance insert-type magnetic miniature 
receiver of D.C. resistance 30-40 ohms is supplied, 
but a bone-conduction receiver is available in- 
stead, at extra cost, for those who prefer it. 


MODEL M4. Complete with miniature earpiece 
standard earmould, and leads awe 


MODEL M3. Incorporating Automatic Volume 
Compression, complete as above ais 0 


MODEL MS. incorporating Loudspeaker Switch 
for ‘ silent ‘ listening ais 6 


Obtainable through all leading Radio Deolers or direct from 
Multitene Electric Company Limited 


MULTITONE ELECTRIC CO. LTD. 
223-227 St. John Street, London, E.C.|! 


»>NEEARS N SOUND AMPLIF . N 


WORLD FEBRUARY, 1955 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED 


ALL PRIMARIES ARE 200 250 v. Half Shrouded. 


HSM63 (Midget). Ourput 250-0-250 v. 60 m/a., 6.3 v. at 3 amops., 
5 v. at 2 amps 

HS63. Output 250-0-250 v. 60 mia., 6.3 v. at 3 amos. 5 v. ac 
2 amos 

HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps 
Output 

HS2. 250-0-250 v. 80 m/a 

HS}. 350-0-350 v. 80 mia, 19/-. HS30, 300-0-300 v. 80 mia 

HS2XM. 250-0-250 v. 100 mia, 21/. WSIS. 275-0-275 v 
100 mia 

HSIOX. 300-0-300 v. 100 mia, 21) HSI. 350-0-350 v 
100 mia. 


Fully Shrouded 
PSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 


PS2. 250-0-250 v. 80 m/a 

FSW. 300-0-300 v. 80 m/s, 21/- FS}. 350-0-350 v. 80 mia 

PS2X. 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275 v. 100 mia 

PS30X. 300-0-300 v. 100 mia. 23/- FSI. 350-0-350 v 
100 mia 

All che above have 6.3 4-9 v. at 4 amps., 5-4-0 v. at 2 amos 

S43. Outout 425-0-425 v. 200 mi/a., 6.3 v. 4 amos., C.T. 6.3 ¥ 
4amops., C.T. 5 ¥. Jamos. Fully shrouded 

S30. Ourout 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
4amos.. C.T. 5 v. Jamos. Fully shrouded 

FISK. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amops., 4 v. Bamps 
4v. Vamos, 0-2-6.3 v. 2amos. Fully shrouded 

FSI60X. Outour 350-0-350 v. 160 m/a., 6.3 v. 6 amops., 6.3 v 
Jamos.,5v. Jamos. Fully shrouded 

PS43K. Outout 425-0-425 v. 250 mia., 6.3 v. 6 amps., 6.3 v 
6 amos, 5 v. amos. Fully shrouded 

HS6. Output 250-0-250 v. 100 m/a.. 63 v. 6 amos., C.T. 5 v 
3amos. For receiver 1955. Half shrouded 

HSIS0. Output 350-0-350 v. 150 mia. 6.3 v. 3 amps., C.T. 5 v 
Jamos. Half shrouded 

F346. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amops., C.T. 5 v 
J amps. Fully shrouded 

FS120, Ourout 350-0-350 v. 140 mia., 6.3 v. 2 amps., C.T. 6.3 v 
2amos., C.T.5v. amos. Fully shrouded 

FS256. Ourtout 250-0-259 v. 80 mi/a., 6.3 v. at 6 amps. 5 v. at 
3 amos Fully shrouded 

PRI, Ouwtour 790 v. ar 30 m/a., 6.3 v. at 1.5/7 amos 

FSIS, 350-0.350 v. 150 m’a., 6.3 v. 4 amos.. 5 v. 3 amps 

PSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 ampes., 
C.T.6.3 v. ae 2amos., C.T. 5 v. at Jamps. Fully shrouded 

The above have inputs of 200/250 v 


OUTPUT TRANSFORMERS 
MIDGET OP. 5,0000) to 3 


s output. 20 ratios on Full and Half Primary 
30 watts output, 20 ratios on Full and Half Primary 
Witltiamson’s O.?. Transformer cto Author's soecification 
Chokes for Williamson's Amplifier, 30 H. at 20 m/a 
10 H. at 150 mia 


FILAMENT TRANSFORMERS 
All 200/250 v. Input 


Fi. 6.3 v. @ } amos 

F4. 4v. @ 2amos., 7/6. FE. 6.3 ¥. @ 2 amps 

6X. 6.3 ¥. @ OD amps. 9/6. FITX. 124. @ 1 amo 

PU6, 0-2-4-5-6.3 v 2amps., 10/- FIZ. 12.6 v. tapped 6.3 v 
@® 3 amos 
. 24. tapped 12 v. @ 3 amps 

F29. 6-2-4-5-6.3 v. @ 4 amps, 16/9. FUI2, 0-4-6.3 v. @ 3 amps 


10 amps., or 12.6 ¥. @ 5 amos 
@ $ amos 
F6/4. Four windirgs at 6.3 v. tapped 5 v. @ 5 amps. each, giving 
by suitable series and parallel connections up to 6 ¥. @ 
20 amps 


Quotations, etc. stamped addressed envelope, please 
C.W.O. (add 1/6 in € for carriage) 


Export enquiries invited 


Ht. ASHWORTH (Dept. W.W 
676. Gt. Horton Road, Bradford 7, Yorks 
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Super@e cc: 


SOLDERING IRON 


| TT 


/.NUPACTURED FOR ENTHOVEN SOLDERS LTO. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


Heats up from cold in 6 seconds—by a light thumb 
pressure on the switch ring 


When not in use, current is automatically switched 
off—thus greatly reducing wear of copper bit 


Electricity consumption is correspondingly reduced 


It is 10” long, weighs 34 ozs 


, can be used on 2°5 to 
6-3-volt supply 


4-volt transformer normally supplied 
as ” ‘ ‘ . 1 ic . 
More powerful than conventional 150-watt irons and 
equally suitable f light wiring work or heavy 
soldering on cha 


Simple to operate, ideal for precision work, Requires 
minimum maintenance at negligible cost. Shows low- 
est operating t over a period 


% Can be used from a car battery 
%* Itis by far them 


iron ever designed Ior 
work, 


ent and economical soldering 
test bench and maintenance 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


The Supessnond soldering iron is available NOW 


i 
Write for full particulars, including guarantee terms LIST PRICES 
: seen Subject to trade discounts. 
and free trial facilities, to the sole concessionaires in ne se 
P “an Superspeed 
ae om Soldering iron 


ENTHOVEN SOLDERS LIMITED | tranclormer (optional) 


(Industrial Equipment Division), 89 Upper Thames St., penne aes 
London, E.C.4. Telephone: MANsion House 4533 ane Spe a 
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APPROVED 


“WILLESDEN TRANSFORMERS 
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


RMER CO AROENS 


T/V TECHNOLOGY 
RADIO ENGINEERING 
ELECTRONICS 
RADIO SERVICING 


T V and Radio 
Back up experience with a 


There's a big future ir Act now' tn 


crease your knowledge 


sound theoretical background. 1.C.S. offer courses of 


instruction in— 


TY TECHNOLOGY ADVANCED SHORT-WAVE 

RADIO RADIO ENGINEERING @ RADIO SERVICE 

ENGINEERING @ RADAR BASIC ELECTRONICS 
FREQUENCY MODULATION. 


A will also coach for the 


B.1.R.8.; 
Radio Servicing Certificate 


yo following examinations 

P.M.G. Certificate tor Wireless Operators 
&.7.£.8.); C. & G. Tele 
communications, etc ete 


DON'T DELAY—SEND COUPON TODAY lor 
tive bookle stating whict 
Fees include all books 


ree descrip 
examination interests you 
Examination students coache4 
til successful 


Reduced terme for H.M. Forces. 
2230, 1.C.S., 7) Kingsway, W.C.2. 


subject or 


needed 


Dept 


CORRESPONDENCE SCHOOLS 


international Kingoway 


INTERNATIONAL 
Dept. 2230 


Buildings, London 


w.c.2 


Please send Booklet o 


Name 


(Block letters, please) 


Address 


SHEPHERDS. BUSH, LONDON.W.12 


Other People’s Amplifiers 
and Radio Feeder Units 


If any reader should have his mind set on a high priced amplifier of another 
make but would like to save some money if possible, we should like to make 
the following clear-cut offer: if he buys one of our Symphony Amplifiers 
Standard or Decea or Studio version) and is not entirely satisfied with it 
he may return it for full credit against any other amplifier on the 
market. It should be emphasised at this stage that as Retai‘ers we can 
supply any amplifier or Radio Tuner advertised in the “ Wireless World * 
or “ Gramophone 
8 


GOODMANS CORNER CABINETS (right) for 
he AXIOM 150 Mark 2 manufactured by us to Messrs 
,00dmans Height, 44in Price 
complete kit ir air with tin. chick felt, 
8 gns 10 gns. Finished in figured 
walnut eneers to order. Carriage 


C measuremer 
board 
Price ready built 
16 gns 


extra according to 


FREQUENCY MODULATION TUNER UNITS 
Ne the few makes of F.M 
Tuners on arket at present and are pleased 
© be able to recor and supply che following 
CHAPMAN Model bh Tuneable Modei with 
attrac Will provide amazing 
mplete absence of back 
a with the N.RBLS. No. 2 
ymphony Ar fie cher high grade amplifier 
Price @21 : » demonstration or send for 


eaflet 
TAPE DECKS AND AMPLIFIERS 


Tape 
high-fide 


carefully cested 
the 


have 
me 


pane ‘ al 
degree of realis w 


ground noise whe work 


tive facia 


ELPICO 


trols 


Deck as 


per Impresario Recorder 


Price 19 gns 


push-buttor 


ty heads 
TAPE AMPLIFIER «a: 


ond Bass controls, neon leve 
TRUVOX Tape Deck Mark 
TAPE AMPLIFIER TYPE C 


erfectly with Deck 


vdicator. Price 16 gns 


NORTHERN RADIO SERVICES prone: Primrose 314 


it KINGS COLLEGE RD, ADELAIDE RD... LONDON, N W,} 


' Chalk Farr 


per Impresario Recorder 


ndicator. Price 19 gns. 


Separate Treble 


Price 22 gns 


expressly designed by Truvox to work 


their } valves plus rectifier and Magic Eye level 


« wists ottage or 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use in the Home 
small Halls, Schools and Gramophone Societies 
and single items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, including 
Saturdays, from 10 a.m. to 6 p.m., or will deal 
with enquiries by return of post, Our new illus- 
trated Catalogue and Supplement will be a great 
boon to those desiring high quality equipment for 
modest expenditure. Send two 2/\d. stamps for 
your copy now. It may well save you pounds. 


No. | SYMPHONY " AMPLIFIER is a 3-channel 
5-watt Gram/Radio Amplifier with astonishingly flexible 
tone control. You can lift the treble, the bass, or—and 
here is the unique feature—the middie frequencies to 

sit your own ear characteristics and the record ov radio 
programme being heard. it is thus possible to arrange 

e frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of che other items in 
the chain so that what finally registers in the brain is as 
per original. This flexibility of control is far more impor 
tant than mere nominal linear response of the amplifier, 
as the pick-up, speaker, etc., are not linear. Indenendent 
Scratch-Cut is also ficted and special nezative-feedback 

rcuit employed. The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P.'s. Input is for 
all cypes of pick-up of 0.1 v. output or more and there is 
full provision (and power) for Radio Tuner. It is available 
to match 2/3 or 15 ohms speakers. Price: 10 gms. (carriage 
5 -). Ficted in portable Scee! Cabinet, 35/- extra 


No.2 SYMPHONY " AMPLIFIER as No. | but with 
10-watt Push-pull triode output and triodes throughout 
Woden mains and output transformers and choke. Full 
provision and power for Tuner. Output tapped 3, 7.5 
and [S ohms. Competes with the most expensive ampli- 
fiers on the market yet costs only 1S gms. (carriage 5/-) 
Ficced in portable Scee!l Cabinet 2 gns. extra. 


eccce 


SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above model Amplifiers are avail- 
able with all controls on a separate Control Panel with up 
to 4 feet flexible cable which simply plugsinto the amplifier 
Enables the Amplifier proper to be sat in the bottom of 
whilst che controls are mounted conveniently 

Extra cost 2 gms. 


a cabinet 
higher ug 


STUDIO SYMPHONY " AMPLIFIERS, Models | 
and 2, new models specially designed to get the maximum 
t of che revolutionary new Collaro Studio pick-ups and 
heads type “'P"' or Transcription. Specification as per 
Symphony models but with high-gain, 
low-noise, built-in Preamplifier stage with separate 
correctors for Sed. and L.P. Third position on 
tesinput matching for Acos and similar output 
remarkable new models thus provide 
he facilities and matching of our Standard Symphony 
Amplifiers PLUS che specialised Collaro matchings. Send 
or copy of ‘ The Gramophone " review of these instru- 
Price: No. |, 12 gms; No. 2, 17 gns. Carriage 5/- 


our Standard 
switched 


switch prov 
ups These 


ments 


CURRENT GARRARD PRODUCTS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AT PRESENT. 
MODEL TA 3-speed unit, but with plucin turnover 
head Type G.C.2, £10 16+, or with Acos HGP 33 
or 37 heads, £10 14-, or with cwo separate high fidelity 
Acos HGP35 heads, £1217. Unic less heads, 68 I1- 
post 2/6. Heads, 42 3 each, post | 

MODEL TB as above 
heads, £8 11/-, post 26 
Heads to fit this unit: Decca XMS, 55+, Decca Crystal 
35/-, Garrard Scandard Magnetic, 25 -, miniature magnetic 
ow impedance, 25 -, miniature magnetic high impedance 
3S/-. Post on heads | Unit can be supplied with any 
combination of above heads and is carefully edjusted for 
stylus pressure on despatch 
MODEL RCBOM. less heads 
head, £1796, with two 
£19/9 -, carriage 5 
COLLARO PICKUPS AND HEADS. Studio Pickup 
Arm, 13/10. Studio Pickup head type “'O" of P, 
£3/0/9. Pickup complere 43147. Studio Transcription 
Pickup Arm with Studio ‘'P '' head, 44 15:9. Ditto with 
Transcription head £525 

TRANSCRIPTION MOTORS IN STOCK, 
CONNOISSEUR, }-speed motor, 3 B11. 


SNIP NO. | 
GARRARD LATEST MODEL RC8OM AUTO- 
CHANGER. Fitted wich full-length Pick-up Arm to 
take 3-pin plug-in heads, manufactured end of Oct 
1954. PRICE LESS HEADS, £155 -, plus carriage 5 
These extraordinarily versatile units can be supplied 
ficced with the following combinations of Pickup Heads 
at the following prices 

With two Decca XMS firr Magnetic Heads, €20/15 -. 

With two Decca Crystal Heads, €18 10 -. 

With Decca Crystal for L.P. and Garrard Miniature 

Mag.for Sed. Takes miniature fibre or sceel needles 
8 


but with long pickup arm. Less 


415 5+, with new turnover 
separate Acos HGP3S heads 


tw Acos HGPI9-| Heads 
With adaptor and one Acos HGP39-! Head for LP 
and Garrard Miniature Mag High Impedance for 
miniature fibre or steel needles 
The above combinations of heads are matched for 
output and stylus pressure carefully adjusted belore 
despatch. Carriage in each case 5 
Above mounted in Portable Cabinet 90+ extra 


IMMEDIATE DELIVERY FROM STOCK 


SNIP NO. 2 

Very latest Mode!" MONARCH " 3 speed AUTO- 
CHANGER fitted with lacese ACOS HGP37 turnover 
Pickup Head for Sed. and LP Plays !2in., 10in 
and 7in. records mixed in any order Capacity 
10 records. Operates on 100 125 and 200 250 v. A.C 
50 c's. Unit plate measures !2jin. x 10}in. Height 
above plate required 5! depth below required 2}in 
PRICE COMPLETE €13 10 -. Carriage 5 
IMMEDIATE DELIVERY Leaflet 2id 
Above mounted Portable Cabinet 
carriage 76 


16 gns., plus 


BASS REFLEX CABINET KITS. 
thick, heavy, inert 
board, deflector plate, felt 


‘SYMPHONY ”™ 
Win. high, consist of ful 
non-resonant patent acousti« 
all screws, etc., and full instructions, Bin. speaker model 
65 -; l0in. speaker 97 6; !2in. speaker model 
45:76. The design is che final result of extensive research 
n our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 76. Ready built, 10.6 extra 


HIRE PURCHASE raciities | 
NOW AVAILABLE on orders of 415 or over. 
Send one-third deposit with order, balance over 6 or 
12 monthly instalments State which required 


NORTHERN RADIO SERVICES 


A KINGS COLLEGE RD., ADELAIDE RD 
LONDON, N.W 3. Phone. PRimrose 6314 
Tubes: Swiss Cortage and Chalk Farm 
Buses: 2, 13, 31, 113, 187 


y-cut fin 


model 


SYMPHONY’ BASS 
REFLEX CABINETS, 
finished in figured walnut 
or mahogany to our 
design and to match our 
Console Amplifier Cabiner 
enabling the housing of a whole 
equipment in a (wo piece suite 

speaker model 
10in ait; Bin 
Carriage according 
The 10m. model is 
ideal for the WB HF 1012 (see 
“The Gramophone rev ew 
March) 


own 


CONSOLE AMPLIFIER 
CABINETS (above), iin 
high, liftup ‘id with piano 
hinge, take Tape Deck, Gram 
Unit or Auto-changer, Amopli 
fier Pre-Amplifier, .nd Radio 
Feeder Unit, finished medium 
walnut veneer De Luxe 
version, 10 gn. Carriage 
seereng to area Other 
veneers |) - extra 


WIRELES: 


ANNOUNCING THE 


‘SECUNDUS'’ 
FOR 


SUB MINIATURE WORK J 


(Regd Trade Mat) 
BIT 


illustrated 
ListNo.70 
(Actual Size) 


SPECIAL FEATURES 


1. Traditional British 
quality. 

2, Designed tem- 
peratures. 

3. Weight 2 oz. 


(excluding flex) 
4. Length Bin. 
5. 18 watts. 

6. Practical tem- 
perature for 
high class solder 
jointing. 


Models 
Supplied in all ¢ to 
volt ranges cover all fields 
of the 
Radio, T.V. and 
Electronic Industry. 


For all Soldering 
Instruments 
and 


Allied equipment. 


WRITE TO:— 


DCOL 


(Rage Trode Mart) 


Head Office and Sales 


GAUDEN RD. 
CLAPHAM HIGH ST. 
LONDON 


Te ephone 
$.W.4 MACAULAY 427 
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DUAL POTENTIOMETERS 
@ with concentric 
operating spindles 


SILVER-PLATED 
CONNECTING TAGS 


@.M.B. ACTION 
MAINS SWITCH 


POSITIVE LOCATION 
OF FIXING BUSH 


rosBuUsT 
LOCATING LUG 


KNOB LOCATION TO SUIT 
INDIVIDUAL REQUIREMENTS 


THOROUGH SCREENING 
BETWEEN SECTIONS 


Designed primarily for television and elec- 
tronics applications these new Egen Dual 
Potentiometers incorporate all the outstanding 
design features —multiple contact rotors, 
smooth easy movement and freedom from wear 
and noise—that have made the well-known 
Egen Type 102 Carbon Potentiometers so 
dependable in service. 

They are thoroughly screened between sections 
and a convenient soldering tag for earthing 
screened connections, etc. is provided on each 
metal case. Switch and potentiometer soldering 
tags are of high grade brass heavily silver 
plated for easy soldering; they are positively 
located and withstand soldering heat and 
bending without loss of rigidity. 

Control spindles can be supplied to suit cus- 
tomers’ requirements. 


The wide range of EGEN controls includes: Carbon 
Potentiometers Type 102° Pre-set Resistors Type 
104° Miniature Carbon Potentiometers Type 105 
and 115 * Sub-miniature Volume Controls Type II!, 
123 and 125 -T.V. aerial plug and socket’ Pre-set 
potentiometers Type 126/127 


EGEN ELECTRIC LTD., Charfleet Industrial Estate, 
Canvey Island, Essex * Phone: CANVEY ISLAND 691/2 
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3 POINT-TO-POINT FM | V.H.F. 


RADIO TELEPHONE LINK 


There are many V.H.F. links which 
require one channel only in the first place 
but where, after a year or two, an expan- 
sion of traffic is anticipated. The Pye 
F.M. link system with a capacity for up 
to 7-channels is well suited to meet such 
a need. 

The equipment illustrated comprises 
a complete radio terminal including 
Receiver, 10 watt Transmitter and an 

tional 50 watt Amplifier. 


Abbreviated Specification 
Frequency range 60—216 mc/s 
Transmitter output Power 10 watts, or 
with Amplifier Unit—s50 watts 
Maximum Deviation 50 kc/s 

Overall Transmitter-Receiver Performance 
Frequency Response 300 c/s—6 kc/s + 5 db 

6 kc/s—36 kc/s +1 db 

intermodulation Level At least-55 dbm 
for 2 tones applied each at o dbm 
Receiver Bandwidth 6 db down + 120 kc/s 


Pe 


Telecommunications 


CAMBRIDGE | ENGLAND 
/ 


Pye New Zealand Led Pye Canada Ltd. | Pye-Electronic Pry., Led Pye Ireland, Led 
Auckland C.l., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Limited 
Tucuman 829 Sth Avenue Buildin 
Buenos Aires 200, Sth Avenue, New Cork 


Johannesburg Plaza de Necaxa 7 


Pye Radio & Television (Pty.) Led Pye Limited Pye Limited 
South Africa Mexico 5 
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Jot the LABORATORY ... PRODUCTION LINE 


In addition to our well-known standard 
ranges of 2in. to 44in. square and round 
panel-mounting instruments, the follow 
ing are a few examples of special types 
which we have developed to mect 
industrial requirements:— 


@ Audible Braille Multi-range milli- 
pnmeters 
Contact instrument 
Sem log scaled instruments 
VU indicators and decibel meter 
Modulation meters with special ballistics 
Temperature measuring equipment 
Airborne instruments of special design 
6in. and 8in. portables for precision 
and industrial use 

CR kes wo ' ta SIFAM Electrical Instruments fully mee 
the high standards of accuracy and re- 


Hability demanded by modern industria! 
Write for illustrated catalogue techniques, production control, laborator, 


detailing the wide SIFAM range. testing, etc 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh Court, Torquay. Telephone : TORQUAY 4547-8 


Wireless Operators to spend 
WANTED FIFTEEN DAYS IN CAMP 


earning full pay and allowances plus 
a total of £9 TAX FREE BOUNTY 
& EFFICIENCY GRANT, 


You can spend fifteen days with your friends, earning full 
Regular Army pay and allowances. As a member of the 
Army Emergency Reserve (Cat. IIA) you have no other duties 
during the year. If a grave national emergency should arise 
you may be called up for service in the United Kingdom. You 
can be called out for overseas service only by Proclamation. 

Volunteers are accepted from 18 years of age and engage- 
ment is for two, three, or four years. If you have served 
before in a non-commissioned rank there is every possibility 
of your filling an existing vacancy or of being promoted as 
s00T] a a@ vacancy occur 


Lend your skill to Britain, doing 


‘ . 1 . d Send this coupon now for details of how to join to O.C 
he job you know bes coup j > 
me J ) t H.Q., A.E.R., R. Signs., Blacon Camp, Chester. 


Army Emergency ieneen 
Reserve 


Wiretess WORLD 


Srondard 
magnetic alloys 
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Please ask for 
further particulars 


for component designs 
of maximum efficiency 


PERMEABILITY (B/H) 


Relationship between flux density, permeability 
and magnetizing force for the various grades 
of PERMALLOY and V-PERMENDUR. 


6.1 LB 


MAGNETIZING FORCE—OERSTEDS (H) 


HH" quality and consistency, backed by first-class service, 
are important features in this range of Standard magnetic alloys. 
As large-scale users of Permalloys in communication, electronics 
and other fields, Standard enjoy the unique advantage of 
observing these alloys under normal working conditions, a factor 
which has played an important part in their development 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2 


TELEPHONE LINE DIVISION: North Woolwich, London, E.16 
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“WEYRAD” 


RADIO COMPONENTS 
FOR THE 
DISCERNING USER 


i 


MANUFACTURERS 
EXPORTERS 
WHOLESALERS 
AND 
AMATEURS 


IF YOU NEED R.F. OR LF. COILS, 
COIL UNITS AND TRANSFORMERS OR 
L.F. TRANSFORMERS AND CHOKES, 
OUR WIDE RANGE OF PRODUCTS 
COVERS MANY ITEMS WHICH WILL 
INTEREST 

YOU 


———w —— 
o 


We have recently developed a new series of miniature 1.F 


Transformers. Compact mechanical layout and high 
performance are achieved at very low cost. 


> 


oe ae 
TYPES P64! AND P62 


Lite-wound on moulded bakelite formers. 
trimmed. 


Dust core 


Operating frequency 460-4860 Ke/s 
“OO” CIN CAN 70 Ke 5 

P.6/1  AunwibTH ~ 9 Kes AY —6db. 

P.6/2 “a” (IN CAN AT +70 Ke's) , 125. 
BANDWIDTH 8.5 Ke/s AT 6db. 
——— 

We are also A.D. and A.R.B. approved and can quote for 


the production of all types of components to M.O.S. 
specifications. 


WEYMOUTH RADIO MFG. CO. LTD. 
CRESCENT ST. WEYMOUTH, DORSET. 


FEBRUARY, 


4 reasons why... 
17 PAYS TO SOLDER 


Alternative 


CONSTANT 
HEAT 


¢ ABSOLUTE 
DEPENDABILITY 


Type 7! 


vy 
Fa eso 
CONSTRUCTION 


*PERFECT fy 
BALANCE = $I tm 


Type 42 


Unbeatable from every point of view, 
well able to withstand hard work- 
shop treatment and ideal for con- 
tinuous use, Features include rapid 
constant localised heat—solid sturdy 
construction —low current consump- 
tion—perfect balance—absolute de- 
pendability. A type and bit for every 
purpose from fine instrument to 
heavy industrial work. 

Each tool includes ¢ feet tough 
rubber 3-core cable 


Obtainable from all leading tool merchants and factors. 
Fully descriptive Brochure free on request. 


wor ELECcTM@c TOOLS LTO PIONEER WORKS HANGER LANE Lonoon ws 
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Cow Seed NEW!! JUST RELEASED!! 


T.V. SWEEP OSCILLATOR 
Model 92A 
Cevering Band III 


Frequency modulated oscillator designed for the 
rapid and accurate alignment of T.V. receivers. 
Also suitable for checking in band pass amplifier. 


Frequency range: 5-250 mc’s. 
Frequency deviation: Continuously variable to approx. 15 mc s. 
°o + 40 microvolts to 2 millivolts continuously variable. 
Substantially linear to 6 mcs sweep width—less than 10°, max. sweep. 
Sweep voltage continuously variable to a max. of 300-v R.M.S. 
110/280 v. 4/100 c's, 40 watts approx 
ECC9|—2 off, 6Z4—I off, 12AT7—1 off, Z309—1 off. 
1Sib. approx. (6.8 kg). 
Sin. x 13in. x Yin. (12.7 x 38 x 23 ems). 


Cash Price £30.0.0 PROMPT DELIVERY 
Write for Illustrated Catalogue and Separate Leaflet 


NEW 


T.V. SIGNAL GENERATOR 
Model 67A 


This reliable Signal Generator is intended for 
T.V. and Radio Service work. The Colpitt’s 
oscillator circuit used on all ranges gives good 
frequency stability and waveform. 


Frequency range: 100 Kc/s—240 Mc/s. 
Accu + 1%. 


Attenuation: Continuously variable 100 dB 


Cash Price £22 . 0.0 PROMPT DELIVERY 
Write for Illustrated Catalogue and Separate Leaflet 


All Taylor Instruments are available on 3 months “No Interest” HP. 
terms. Alternative advantageous terms tor 10 and 15 months. 


TAYLOR ELECTRICAL INSTRUMENTS LTD.,, MONTROSE AVENUE. SLOUGH ENGLAND 
Telephone: SLOUGH 21381/3 Telegrams: TAYLINS, SLOUGH 
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— the link between good reception 
and good service... 


in the Radio industry, perfect reception 
can only be obtained by using good sets— 
and GOOD SETS ARE MANUFACTURED 
FROM THE BEST COMPONENTS. 

“ DELANCO” materials maintain a high 
standard of quality and are able to stand 
up to the strain of continual use, Start 
using our high-class components to-day 
and you will be among our valued customers 
who are regular users of “ DELANCO” 
INSULATING MATERIALS. 


x eo asia \ \ 


Photograph of stamping by courtesy of Murphy Radio Ltd 


ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD. 
CAYTON WORKS, BATH STREET, LONDON, £.0.1. Phone CLE 3271 


INTRODUCING THE NEW 


RD SUNIOR 


AMPLIFIER AND CONTROL UNIT 


Designed solely as the nucleus 
for domestic high fidelity install- 
ations, the new RD JUNIOR will, 
we believe, become recognised 
as the finest amplifier of its type 


so far produced in this country 


MAIN FEATURES 


te Power Output 8-10 watts (‘‘UL"’ Class ‘‘A’’ p.p. EL84s) x Distortion , 
12%, at 8 watts ye Frequency Response .25 DB 20-30,000 cps x 20 DB NFB y& Hum and 
Noise—80DB below 8 watts x O.P.T. employs C-core lamination material ye Simplified speaker 
matching ye Ample Spare Power (40m/A H.T.) ye Four accurate playback characteristics 4 Two 
Radio Inputs ye Simplified pick-up matching ye High Input Sensitivity ye INDEPENDENT 
VARIABLE LOW PASS FILTER ye Switched Bass and Variable Treble Controls 

Tape Record and Replay Jacks ye Choice of Panel Colours—BLACK, IVORY, £2 

ONZE, or RED yx TWO-YEAR GUARANTEE: PRICE COMPLETE \ 5 


12-page Illustrated Booklet post free on request. | Trade and = Export enquiries invited 


RODEVCO HOUSE,” 116, Blackheath Road 


Rocers DeveLopmMeNnts Co. Greenwich, London, 5.£.10. TiDeway 1723 
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ix Advantages Qc icin 


rotating drum of the 


hy Ediswan Clix Television Turret ‘Tuner 
‘ry? indexes accurately to any of twelve 
of the Clia 3 


positions and re-sets precisely in these 
x - ~ 7 positions after switching. No question 
TELEV ISION of mistuning after switching. 
Sa ~ 
Y Y a te All circuits are adjustable with 
) y a A the unit in position in a Tele- 


vision receiver, 


Adjustable cores to all inductances are 


SPINDLE CONTROLLING easily accessible with the tuner in 


SPRING OPERATING NDEXING OF DRUM 


AGAINST CENTRAL LOCATER position in a Television receiver, 


, The tuner can, therefore, be set up or 


SPRING -ON COVER 


ROTATING DRUI re-adjusted in its actual operating 
OR TURRET 


positvon, 


Additional tuned circuits may be 
SPINDLE TO FINE 


TUNING CONDENSER added at any time without remov- 
| \ ing the Tuner from the receiver 
The Ediswan Clix taner is designed so 
that additional coil segments can be 
added at any time while the tuner is 
in position in @ receiver, 
lo tune to another channel the service- 
man merely clips into position addi- 


TOTALLY tional coil segments, carrying correctly 


— ‘ ENCLOSED 
gel RADIATION wound coils, and trims them by the 
HARD SILVERED PROOF 
MPARTMENT adjustable cores provided. 


BRASS CONTACTS 


There is no need to dismantle the taner 
or return it to the Factory for any part 


of this operation 


(4) Wiring reduced to an absolute 

minimum thereby eliminating 
stray capacities, 

Stray capacities between wiring can 

APERTURE FOR I\ lead to serious mistuning on the very 

“HOR ZONTAL ; . aperturesror high frequencies of Television Band 3. 

; er AROS == The Ediswan Clix Tuner is designed so 

Nouetanees that wiring is reduced to an absolute 


minimum and materials are specially 
BN nytt se 4 selected to overcome the problems of 
P MICA - LOADED , , , 
BAKELITE drift and instability encountered on 
oO} SEGMENT . 
| o oor these frequencies. 


| 


POLYSTYRENE RADIAL 
COIL FORMER Lasily accessible for servicing. 
¢ ’ 7 ye 
PAXOLIN \, The *L’ section and ‘U" section 
HORIZONTAL 
COIL FORMER THREADED BRASS which form the Ediewan Clix 
INDOUCTANCE 
774 fa tuner are easily parted without remov- 
ing the drum. This gives easy access 


Full technical information and prices on request. to the wiring on the *L’ plate for 


{vailable to set manufacturers onl) servicing purposes 


6) Suitable for mounting in deep or 
shallow chassis. 

j | DI SWAN Four 4BA tapped holes are provided 

for mounting the Edisewan Clix Turret 

Cc lh i x Tuner. Lf required, suitable mounting 

brackets can be provided for use in 


THE EDISON SWAN ELECTRIC CO. LTD. shallow chassis. 
Member of the A.E.1. Group of Companies cas 


5 


155 Charing Cross Road, London, W.C.2. Radio Components Sales Office: 21 Bruton St., London, W.1, Tel: Mayfair 5543 
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_ = 
FOR T.V. SERVICE ON BAND Il — 
iol 
T.V. SERVICE PATTERN GENERATOR TYPE GM 2891 
§ Covers both Band | and Band I11 = 
2 Frequency and Channel indication on dial = 
3 Video signal both positive and negative : 
4 Simultaneous sound and video carrier : 
§ Can be used either locked to mains = 
or free running 
6 Choice of four patterns = 
7 Can be supplied for other T.V. 
. systems than B.B.C. 
PHILIPS ELECTRICAL LtD *"“““"“™" 
INDUSTRIAL DIVIGION + CENTURY HOUSE + SHAFTESBURY AVENUE + LONDON + W.C.2 
& ARC AND RSESISTANCE WELDING PLANT AND ELECTRODES HIGH FREQUENCY GENPRATORS ELECTRONIC MEASURING INSTRUMENTS 
MAGNETIC PILTeRs BATTERY CHARGERS Me RECTIFIERS , LAMPS a LIGHTING BQUIP MENT X-RAY EQUIPMENT 
(PmM10068) 


AME 
StL P|Co>> 
<> 


RR ment 


IN RECORDING > REHENSION ( 


7 


BEYOND ALL COMPREHENSION 


< 


rhe AC60 recording amplifier is exactly as used in 
the new “Impresario” Tape Recorders and is 
designed primarily for use with the “ Elpico” Tape Deck. Together, they provide 
the finest tape recorder of the age as well as concurrent or independent use as a high 
fidelity amplification system with a frequency response substantially flat from 48-15,000 cps 


THE “ ELPICO ” TAPE DECK THE AC60 RECORDING AMPLIFIER 
Twin track to British and U.S.A. standard, 5 valves, 4 watts output. All connections for 
Twe-epeed, Thin. and 44in. pis. Record) C™tOrn® inetrumencs os well as tape deck 


recording, bias and erase voltages. A.C 
"layback and Erase heads. A.C. only. 19 Gre only. 19 Gas. 


Ask your dealer or write direct to us for fullest informat'on :— 


LEE PRODUCTS 


(GREAT BRITAIN) LTD. 


‘“Elpico House,’ Great Eastern Street, 
London, E.C.2 


Telephone : BiShopsgate 0444-5-6 
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Neither we 
nor our licensees 


infringe 


any competitor’s 
patents. 


| PHOTO PRINTED CIRCUITS LTD. 


GUILDFORD ROAD . BISLEY 4 SURREY 
Telephone: BROOKWOOD 2200 
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- fndedinng | is Solving Value Testing Problems 


WITH THE “ad 
Mullard sich speéo ‘nae. TESTER 


ndustries which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 
lectroni Valve Tester ideal for routine checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personnel after only a few minutes’ instruction 
Write for full details and a copy of the folder “High Speed 


Testing in Industry to Department E.V.D. at the address below. 


Mullard 


MULLARD LTD CENTURY HOUSE HAFTESBURY AVENUE, W.C.2 


MVYM266A 


es 
_— aa 


High quality material and 
Bullers ceramics | somes 


pressed products. 
FOR | D us TR » 4 Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELE x 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone. 
' 
Pr 


Stoke-on-Trent 2138! he lines) * Telegrams & Cables: Bullers, Stoke-on-Trent 
vonwerks : TIPTON, STAPPS Lenden Office : 6 LAURENCE POUNTWNEY HILL, E.C.4 
one: Tipton 169! Phone: MANsion House 997! 
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BRITAIN'S MOST POPULAR 
15 WATT 


HUH 
IDET} 


LOUDSPEAKER 


Sbriom 150... 


BRIEF SPECIFICATION 


Frequency coverage 80-15 ,000 ¢.p. 
Fundamental resonance 45 ¢.p.s 

Flux density 14,000 gauss, 
Nett weight 12 th. 12 oF 


Goodmans 


GOODMANS INDUSTRIES L_To 


AXIOM WORKS WEMBLEY M DOOX wWEMb 290 


price £10.5.6 (vax free) 


POST THE COUPON BELOW for ‘ull detalles oy 
the Axiom 150 Mark II and our other High Fidelity 
loudspeakers including crossover systems tnaae 
refiex chambers etc 


To: GOODMANS INDUSTRIES LTD. 
Axiom Works Wembiey, Middlesex 


| 1 am interested in 


| Name 


| Addres 


{ ww 2/5» P caw rue mn Mok capita 
Se ee ER RENN Re 


Cc 
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To meet a need... 


Since the Copenhagen Wavelength the present chaotic conditions. The 
Convention in 1948 there has been B.B.C. are now transmitting F.M 
rapid deterioration in the reception programmes from Wrotham in Kent 
on both medium and long wave of unsurpassable quality with un 
stations, until we arrive at a position canny freedom from background 
where nearly 800 stations are trans- noise. The F.M. service will shortly 
mitting on space that can only be extended to many parts of the 
accommodate 250 country. The listener must now do 
In July of last year the P.M.G his share by using equipment capable 
announced the B.B.C.’s scheme for a of doing justice to these high quality 
series of P.M. stations to overcome transmissions. 


@ PERMEABILITY TUN- , 
ING combined with special @ AUTOMATIC LIMITING 
temperature compensated is achieved by the use of a 
capacitors in the oscillator balanced ratio detector dis- 
circuit ensuring FREEDOM criminator, and an L.F. limit- 
Specialists in High Quality Reproduction for over 20 years FROM DRIFT ~~ 


@ MAGIC EYE tuning indi VALVES. _™ = BK type 


cator to facilitate accurate MUL L AR 
announce Bias es 


@ An AF. attenuator enabling A 3 position input socket 
the unit to be used with a enables the unit to be used 


high gain amplifier or a with any amplifier povins 
Clreult: A low noise triode R.F max ge Rejection: 26 db domestic radio receiver such auxiliary power supplies © 
stage is coupled to 4 high stability LF. ate + 60 db. Power as the ARMSTRONG PC.48 from 250 to 400 volts 
frequency changer This is supotice required: 0) mA. at 8 ’ - - 
followed by two LP. stages and a volts 6.3 v. 2 amps. Size: e 75 for | Visit our Showrooms (address below 
triple diode triode ratio detector Pane! 9] « 5} cut-out required details of the Arm Weekdays 9—6 p.m. (Sats. until 5 p.m.). 
A..F. stage. Coverage: 85 wo 9in. * 4tin strong A.10 High | High Fidelity Demonstration on Thurs at 7 
95 me/s. Output: 3 volts rms Price: £21.90. 0 (inc. tax). Fidelity Amplifier p.m. For further details write to Dept. W.F 


1 
ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N.7 Telephone : NORth 3213 


Handles with ) || LESS THAN 1% DISTORTION 


many times the life of wood 


and blades of Sheffield steel, TAPE RECORDISTS! Are you COMPLETELY satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
chromium-plated to prevent rust, =e due to intermodulation, NOISY BACKGROUND due to D.C 
combine to make Screwmasters that component in an asymmetrical waveform andi NTERFERENCE 
45 with radio due to harmonics beating with incoming signal. The 
will last a lifetime. Fully insulated to 5,000 volts fundamental cannot do this! 
The Ordinary Hartley circuit suffers from the disadvantage—that 
j good waveform, large output, and stability do not go together 
PLASTIC & AMBER HANDLED §~— The new HATFIELD oscillator is GUARANTEED to give at least 
= 4 watts output with less than 1% distortion, and high stability, 
using only one valve (6V6 or similar). 45 Ke/s to $0 Kce/s. Suitable 
for high impedance heads, Motek, Lane, Truvox, etc 
COIL, complece with circuit, 10/6 postfree. Patent app. for 


BIAS REJECTOR COILS 

Even a small amount of bias frequency getting into the amplifier 
can cause alot of trouble, and nearly all tape recorders need a rejector 
coil to prevent this 

COIL, complete with instructions, $/6 post paid 


MOTEK TAPE DECKS 
The famous K6 deck; cwin track, two speed, with push buttons 
and electronic braking, is a beautifully finished job at only €£19/19/- 
Post free. Or £3 down and 12 monthly payments of €1/10/- 


TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at €12/15/- 


COMPLETE RECORDERS 
The H@ARGA recorder incorporates ALL the above items together 
with « firse-class crystal mike and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete at 
39 gms. Or £5 down and 12 monthly payments of €3/3/4, 


Obtainable Manufactured Further details and H.P. terms from 
from by 


Suppliers Jj. STEAD & Co. Ltd., HATFIELD RADIO 
everywhere SHEFFIELD 2 
78 STROUD GREEN RD., LONDON, N.4 
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INSTRUC TIC NS 


FLEXIBLE 
REMOTE CONTROL OUTFITS 


in the industrial field has indicated that there is a definite need for this type of 
outht cnering facilities for making prototype flexible remote controls as required. 


ee Ee ane tase Gullit coer Whe saan 6° (evans tans 


ings required e volume controis e« all types of wave change 
e all controls likely to be met in electronic, radio and television equipment. 


These outfits are reasonably priced and comprise: 


No. #17 (.117 in. dia.) for remote controls up to 3 in. in length.. 
No. 130 (.130 in. dia.) for remote controls up to 7 in. in length 
No. 150 (.150 in. dia.) for remote controls of a heavier type up 


to 12 In. in length 


co OF CHEAT OMmtvTAttse TO 
INMNDBYUSIRIAL BIVISION 
The &. S&S White Compony will 
be pleased to advise which 
Outfit is most wsiteble for 


—- BK Ss... BRITANNIA WORKS, 25-31 ST. PANCRAS WAY, 


A detailed Parts List is evoilable LONDON, N.W I. Telephone : EUSton 5393 
upon request. 
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GOODSELL 


Williamson Amplifiers (below) 


Type Wustrated is the GW12 fitted with 
large ‘C’ core output transformer 
Price GWis £33 ;:15:0 
with ‘C’ core 238 :5:0, 
Gwi2z £27:10:0 
core 232:0:0 


with ‘¢ 


1 ype PI A Pre-mplifiers (above) 
latest PFA unit is built especially for 
our range Williamaon Ampnli- 
bass and treble eontrol in 
ow nole—high gain 


Price £20. 


rhe 
me with 
Separate 

section I 
6 valves 


fers 
equaliser 
mv. input 


¥ Demonstrations of al! these units at BK 
Partners Ltd., 229 Regent St., London, W./ 
Co. Ltd., Croydon 


and Classic Electric 


GOODSELL wr. 


40 Gardner Street Brighton | Sussex 
Tel. : Brighton 26735 


have pleasure in 


introducing the 


H.C.12 


Corner Horn Assembly 


Designed and executed for thoue 


who appreciate near 
perfection in Sound Reproduction. 


*% H.P. TERMS AVAILABLE 


This and other fine loudspeaker systems are 


demonstrated daily at our Regent Street Show 


rooms on audio amplifiers by LEAK, GOODSELL 


ACOUSTICAL, ROGERS and ARMSTRONG 


Send for tllustrated brochure 


B. K. PARTNERS LTD. 


229 Regent St., London, W.1. (Entrance Hanover St.) Phone 
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The crescendo of an approaching train is one of those 
complex sounds which are such a test of fidelity in a 
reproducing system. 
How far a Set Designer can go along the line to fidelity 
is often a question of cost. Presence for price, we 
believe he should go just as far as Wolverhampton 
We would not mention this if it were only our own 
opinion, but we are proud to say it is also that of many 
very good engineers who have no axe to grind 
Incidentally, the sound of axe grinding is rather a 


pretty test of fidelity! 


LOUD-SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LIMITED . WOLVERHAMPTON . ENGLAND 


WIRELESS 


unfailing 


for 


SUB- MINIATURE 


QUARTZ 
CRYSTAL 


Type BA, frequency change not exceeding 0.01% from 


Type DA, frequency change not exceeding 0.01% 


For further details please apply to:- 


SALFORD ELECTRICAL INSTRUMENTS LTD 
SALFORD 3 + 
A Subsidiory of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


PEEL WORKS « SILK STREET + 


Now! it’s easy to edit 
tapes—economically 


=O 


USE A PROFESSIONAL TYPE RECORDING TAPE SPLICER 
FOR EDITING AND MENDING RECORDING TAPE 


@ The Bib Recording Tape Splicer enables you to edit tapes 
easily in the same way that cine film enthusiasts edit films 
@ Tapes can be joined precisely and quickly and, because you 
can use up all odd lengths of tape, you soon save the cost 
of the Splicer 

@ Sturdily made of nickel-plated brass, the Bib Splicer is mounted 
on a flock-covered panel. The razor cutter fits neatly under the 
Splicer. If desired the Splicer can be attached directly to a tape 
recorder deck. The Bib Splicer is made to an accuracy of plus or 
minus one thousandth of aninch. It is equally efficient for joining 
broken recorded tapes without any recorded signals being missed 
@ Bib Recording Tape Splicer (Prov. Pat, 25520) enables tapes to 
be accurately positioned, cut and surplus cellulose tape trimmed 
Joins are not discernible when these tapes are re-used 18'6 


ach (subiec 


EI 
ae 
RECORDING TAPE SPLICER 
Get one from your local stockist today. in case of 
difficulty write to us giving his name and addres 
- Send stamped addressed envelope for full details 


MULTICORE SOLDERS LTD. 


Dept. WW2, MUL TICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR i656) 


from — 30°C to + 45°C 
Type EA, frequency change not exceeding 0.002% from + 65°C to + 80°C 
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activily 


WorLD 


Q.C. 500 “| 


Frequency range 
10,000 Ke/s to 16,000 Ke/s 


orc to + 70°C 


LANCS 


The demand of Industry for our trained students 
is still greater than we can supply—and is likely 
fo remain so for many Years. 
We offer 

FULL TIME DAY COURSE 
l-year course in Principles and Practice of 
Radio and Television. 
Next April 19th, 1955. 
Write for FREE BROCHURES giving details 
of the above, of our 3-year course (commencing 
29th August) and of others 
E.M.L. INSTITUTES—the only college which 


is part of a great industry 


E.M.1. INSTITUTES : 


(Dept. 127A) 


Ourse commence s 


*H.M.V.’ 
10, PEMBRIDGE SQUARE, MARCONIPHONE 
LONDON, W.2. COLUMBIA 
Tel. : BAYswoter 5/3! /2. etc 
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radio products Itd. 


USMOR (Dept. W.62) 418 BRIGHTON RD, SOUTH 


CROYDON, SURREY. Telephone Croydon 5148/9 


These realiy powerful units in compact form give quality and performance right out o! proportion to their midget size and 

modest cost. Osmor Q" Coilpacks have everything that only the highest degree of technical skill can ensure—extra 

ity, super sensitivity, adaptability. Size only |} « 3) x 24 with variable iron-dust cores and Polystyrene formers 

Pz) Built-in trimmers, Tropicalised. Prealigned. Receiver-cested and guaranteed Only 5 connections to make. All types for 

NW’ Mains and Battery superhets, and T.R.F. receivers. ideal for che reliable construction of new sets, also for conversion of 
the 2! Receiver TR 1196, Type 18, Wartime Utility and others. Send to-day for particulars! 


SEPARATE COILS — OSMOR staTION SEPARATOR CHASSIS CUTTER 


” The Separator may easily be tuned to eliminate 
A full range is available for all popular wave- any one station within the ranges stated and 
bands and purposes. Fully descriptive leaflets 
and connection data available, (Optional) new ficting takes only a few seconds, Sharp tuning 
simple fixing 2d. extra, Just note these is effected by adjusting the brass screw provided ! Vin, « Vdin 19/6 
° . iw Features fs Only tin. high. | 2 fin. x thin Th) 
acked in damp-proof containers. * Vari- 

able iron-dust cores. * Fitted tags for easy | Aerial TYPE METRES 3 fin, x I fin, 26 
connection. * Low plugs 141-250 4 tein. = lin 273 
loss Polystyrene for- in here " 

218-283 iNust. list on 
267-341 


| 
mers L. or MW ‘ 2 
T.RF. REACTION | & Plugs 3 
COIL TYPE QR j into 4 319-405 
11-12, 4/9. receiver 5 395-492 
6 
7 
8 


Type Hole Sizes Prices 


request 


A range of coils for 455-567 


FM. Receivers 7'6 1450-1550 
shortly available 

410-550 k « 
A special design of 465 hic 
coils now available COMPLETE | PREALIGNED 
for reflex circuits 


Send Sd. (stamps) for fully descriptive licerature DPIALS—VARIOUS DIALS CALIBRATED TO COILS 
including ‘‘ The really efficient 5-valve Superher Metal dials, overall size Siin. square. Cream background, 3-colour 
Circuit and Practical Drawings,” 6-valve ditto Type Mi, L.M.S. waves. M2... & M. waves. M3, M. and 2 S. waves 
3-valve (plus rectifier) T.R.F. circuit, Baccery Price 3/6 each 
e portable superhet circuit, Coil and Coilpack Pointer 1/6; Drum, Drive, Spring and Cord, 3/2. 
leafiecs, Chassis Cutter leaflet, and full radio and component lists, and Type A glass dial assembly, measuring Jin. x Jin. (94 « 94 overall). Mount 
interesting miniature circuits, etc, in any position, Choice of two 3-colour scales, 246, P. & P. 1/6. 


PPP PPP PPP PP PPP PPP PP PPP PPP PPP PIPL IDL AP LPL ALAPL LPL ALAL ALLA 
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING 
TO CIRCUITS IN WHICH OSMOR CO‘LS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED. 


WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED iN 
“ WIRELESS WORLD,” “PRACTICAL WIRELESS,” SS "ETC. WE KEEP STOCKS OF THE COMPONENTS 


“PRACTICAL WIRELESS" | “WIRELESS WORLD” “ RADIO CONSTRUCTOR” 


oronet Four; Beginners’ Svuperher; “No Compromise TRE Tuner COONS AS Vy ewer 4 0 
2 , general purpose shet receiver simple 

Modern High Power Amplifier 2; Actache Midget Mains Receiver Sensitive 
crystal diode set Radio feeder units 
Economy 8 W.P.P. Amplifier Circuit 


Band-Pass 3: Modern |-Valver; 3-speed (special coils in cans available), Midg ex | and details available for adding push-pull 


Case Portable: RIISS Converter: A.C l-vaive Receiver Television Converter 


Autogram, modern reflex, ete sensitive T.RF., ete to the 5/16 valve Osmor superhet 


A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION 


Q’ COIL UNITS MAKE EASY SWITCHING 


- 


Wavebands may be added or changed in a few 
minutes. Switching arrangements can be increased 
as required. Multi waveband Coilpacks may be 
easily made up. The Coil Unit consists of Aerial 
and Oscillator Coils and Trimmers wired and ready 


W 3dAL AINA TOD 
UNIT TYPE L 


to connect to switch. 


THE SIMPLEST AND MOST COMPLETE 


METHOD OF SET BUILDING SO FAR 1 5/. ee including 4 
DEVISED FOR THE AMATEUR UNI foolproof drawings. 


NEWCOMERS TO RADIO: WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP 
DESIGNERS ARE ASSURED OF FULL CO-OPERATION 


| Please let us know your requirements — send us your problems. 


TELEVISION TROLL 


Strong, 


WIRELESS 


178 NEW! p73 SUPERB! 17 GEMMGE! 


FYS 


stable, 


or with Solid Oak top and shelf. 


secure construction. 
Available in beautiful Walnut Veneer 


WORLD 


Top, 20 inches square. 
Height, 26 inches. 


Sole Selling Agents: 
’ THANET HALL, THANET STREET, LONDON, W.C.1 
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FIRVIEW SALES LTD. 


Tel. EUSton 6891 2/3. 


: Oxandnow> $6. Brown 
44> HEADPHONES 


>= 


5. G. Brown provide 
Headphones and asso 
ciated equipment for 
all known purposes 


Brochure w sen 
On request 


FOR MARINE 
EQUIPMENT 


Every seagoing 
vessel in this elec- 
tronic age relies 
on Marine Com- 
munication Equip- 
ment. 


Our contribution is 

a specialised range 

of reliable Headphones 

which provide ships’ 

operators with the 

clearest possible recep- 

tion of all signals—Morse 
or speech 


SGBrown Ltd. 


SHAKESPEARE STREET, WATFORD, HERTS. 


Teleph« 


ne. Watford 7241 


SOLDERING with a 
PRIMAX 


with the 
sensational new 


70’- 


Post free 


UNBREAKABLE CASE 


NEW MODEL can now be 
used ALMOST CONTIN- 
UOUSLY without over- 
heating. Weighs only 
24 oz. Loop for hanging 
now provided 


The ideal tool for any 
RADIO - TV - TELEPHONE 


mechanic or amateur. 
Availabie in 110, 200/220. 


220'250 y. for A.C. only 
50/60 Cycles (60 w.). 


Sole Distributors : 


— 8. 


BALANCED GRIP 
SOLDERING GUN 


Specially designed for solder- 
ing on hard-to-reach jobs. 


* INSTANT HEATING 
—Ready for soldering in 
6 seconds. 


% EXCLUSIVE ALLOY 
TIP—lasts indefinitely un- 
der normal use and care. 


*% One year’s guarantee. 


KEMPNER LTD. 


29 Paddington St. (off Baker St.), London, W.1. 
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AMPLIFIERS 


OSRAM 912 


This renowned amplifier complete—with drilled chassis—front re 
Brand new B.V.A. Valves. All transformers approved by G.E 
Everything included 

Partridge kit £22/6/3. Wired and Tested £4 extra 

Haddon Kit £21/19/3. Teie-Radio Kit £18; 18/6, 


WILLIAMSON 
his amplifier justly celebrated all over the world. Absolutely complete 
with all parts 
Partridge Kit £22/1/-. Wired and Tested £26/15/6. 


P.A.1 PRE-AMP FOR WILLIAMSON AMPLIFIER 
The P.A.1 pre-amp. especially designed by us—for use with the Wi! 
WILLIAMSON AMPLIFIER liamson. Up to a standard—Down to a special price 
Kit £6/16'6. Wired and Tested £8 18/6. 


MULLARD 5-10 
This clever new amplifier is offered complete to last nut and bolt 
Brand new B.V.A. Valves. First quality components throughout 
Kit Price £12/10/-. 


LEAK 


TL.10 £17/17/-. Point 1 Pre Amp. £10/10/-. 
Vari-Slope Mk. Il £16/16/-. TL 12 £28/7/-, 1L.25 £34/7)- 


QUAD 
Quad II £22/10/-. Quad II Control Unit £19/10)- 


SPEAKERS PICK-UPS 


ACOS GP.20 Arm 

ACOS HGP39 Head Std. & L.P 

COLLARO Standard Magnetic P.t 

COLLARO Studio O or P. Pick Up 

COLLARO Transcription Arm Studio “PP” Pick up 
COLLARO Transcription Arm Studio (Super) PX 


PAL PRE.AMP 


G.E.C, Metal Cone 
WHARFEDALE Super 5 CS/AL 
Bronze 8 AL 
Super 8 
Super 8 CS 
Super 8 CS/AL 
Golden 10 
Golden CSB 
W.12 
W.12 CS 
Super 12 CS/AL 
W.15 ; 
W.15 CS 
GOODMANS Axiom 101 
102 
150 Mk. II 


= 
Seve cetowe~ 


3. Arm °° 

DECCA XMS Heads Std. or L.P 

DECCA XMS P.U. with 2 heads 

CONNOISSEUR P.U. with 2 Heads 

CONNOISSEUR Transformer 

CONNOISSEUR P.U. Heads. Diamond Stylus. Std. or 
L.P ca 


LEAK Dynamic P.U. with Diamond Stylus 
LEAK Dynamic Extra Head 


Mu- Metal Transformer 


GRAM MOTORS 


COLLARO 3/554 3 Speed Motor and Pick up 
COLLARO 2000 3 Speed Transcription Motor 
COLLARO 2010 3 Speed Transcription Motor and ‘‘P” 
Pick up 
GARRARD 301 3 Speed Transcription Motor 
rr RC.80) 3 Speed Autochanger with 45 
R.P.M. Post 
Cc ONNOISSEUR 3 Speed Transcription Motor 
Latest Model 


~> 


Audiom 


W.B. HF.810 
HF. 1012 


aacecaoeanwrwoocecouwwxnswewe 


EC . OCTAGONAL SPEAKER CABINET 


ME fay — Designed for the G.E.C. Metal Cone Speaker 
Price 


R.J. SPEAKER CABINET 


The sensational new miniature speaker cabinet by Wharfedale 
Price £9 10 6 


TUNER UNITS 


CHAPMAN S4. Four Stage Peeder Unik £16 6 0 
7° 35. Pive Stage Peeder Unit 
F.M.81 V.H.F. PM’AM Feeder Unit 


Postage & Packing extra. 


TELE-RADIO (1943) LTD 


189 EDGWARE ROAD, LONDON. wW.2. Phone: PAD 4455/6 


Shep hours Monday-Saturday, 9 a.m. w 6 p.m Thursday 9 a.m. to | p.m 
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Simon a SO 


When you listen to a Simon Portable you're hearing 
sound Recording at its lively best. Ask your deales 
for a demonstration Try its simple controls, Hear 
its faultless reproduction of speech and music 

remember that for P.A. or record reproduction you 
can use the high quality amplifier independently of 


the recorder 


SIZE Sin. * Win 


LOUDSPEAKER 1. built-in Monitor 


POWER SUPPLY / 0 cycles A 
INPUT CHANNELS 


noedance for mcrophone 
high impedance for radie 


POWER CONSUMPTION 


1H watts appro. 


RESPONSE 0) 12,000 eos + 3dh 


PORTABLE TAPE RECORDER MODEL SP/1I 


Ask for itlustrated literature 


and information Sheet Ti 6 


SIMON SOUND SERVICE LID. = wom w, 


486-50 GEORGE ST. LONDON, W! Phone : WELbeck 2371 (5 lines) 
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79 Gns. 


*% Moenomasicr ! f mtr te Fast rewind and wind-« 
Ww 2-stage capstan % 10 watts push-pull outpu 
% Three moter dri *% Simple loading 


BROOKES 
ty/sSlals 


for 


DEPENDABLE 


frequency 
control 


@ lilustrated abowst 9p: a Typ = S 
Orystal Unit from a range 
covering 3-20 meis and on the 
right ts a Type SM Crysta 
Unit from a range coverin 
3-20 me's 


Au Brookes Crystals are made to exacting standards and 
close tolerances. They are available with a variety of bases 
and in a wide range of frequencies. There is a Brookes 


Crystal to suit your purpose—let us have your enquiry now 


Brookes Crystals Ltd 
uppliers to Ministry of Supoly, Home Office, 8.8.C., et 
1081/3 TRAFALGAR ROAD, LONDON, 5&.6.!0 
Phone: GREenwich 1628 Grams: Xtals Green, London 


BROOKES 


Announcing 
the new 


Manning-Carr P.53C 


Miniature Polarised Relay. 


Now in dust-proof heavy gauge 
anodised aluminium can and 
miniature 5-pin base for plugging 
in, thus protecting the relay and 
obviating wiring. 


(original version still available) 


DATA—A Sensitivicy of 25 milli-wates 
and capable of handling mains voltage on the 
contacts with alternating curren's up t 
0.25 amps. Being polarised it has the advan 
tage that the Armature contact can be biased 
to lock in either direction by suitable adjust 
ment of the contact screws which provides 
a useful facility where pulse operation is 
required. Speed of operation is also high and 
requency of 50 c.p.s. Resistance up to 7,000 
ohms which is acceptable for Anode circuits. Alcernatives to specificatior 
{required Sole Concessionaires 


POST OFFICE TYPES 3,000 AND 
600 RELAYS 


to specification. Tropicalising, impregnating and 
Services jungle finish if required. Delivery 3-4 weeks. 


the Relay will follow A 


Manufacturers to H.M. Govt. Depts. and leading contractors 


L. E. SIMMONDS LTD. 


5. BYRON ROAD, HARROW, MIDDX. 


elephone : Morrow 2524-0315 
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ORY X } ' ; P The endofa 


production manager's 


miniature SOLDERING 2 Ney nightmare... 
INSTRUMENTS aia 


the smallest precision 
soldering instrument — 
you’ve ever seen 


No ceramics or mica are 

used in ORYX soldering 

instuments. Nothing to go Medel Consumption! Voltage Bic Diamecer | Weight | Length | Price | Spare Bus 
wrong. Entirely designed lia | tdwaces |6,12,240r50| 3/16 (48 mm) OSor | 6) 41 50 

and made in England for pro- pHs | 10 waces __ Senly | 5/92 mm) |OSox | 6 Lt SO! He 


° atte C3 wats | 6, 2624 5/3" (4 mm) 0.25 on. | - 14h $0 
duction line reliability and — -_— a SO - 
6 watts 6 only 72 (2.4 mm) 0.25 « or 


pin-point precision soldering n -— 


6 watts 


aaly 16 (1.6 mm)t 0.25 0 ” 


* Special High Temperature Mode! t Fixed Bx 
3 TOWER HILL ~*LONDON®*EC3 Phone: ROYa! 4439 Grams: {Overseas) ° ‘Antexlim, London” 
ry. + SUPPLIERS TO H.M. AND FOREIGN GOVERNMENTS, LEADING ELECTRONIC, HEARING AID, INSTRUMENT, 
/ RADAR, RADIO, T/V ANO ELECTRO MEDICAL MANUFACTURERS, HOSPITALS ANO UNIVERSITIES THROUGH. 
UT THE WORL 


Sole Distributors : 


[Collular Polythene Vn 


75 ohm. TV. DOWNLEAD CABLE 
Nominal Attenuation at 50Mcs:2.5dB 100ft 


POU MNs 0 42 + 8 4 0% 0-2 
Plain Copper Wire Braid ........... 
Cellular Polythene Insulatedto 0/129 Diameter... . 


1/029 Annealed Copper Conductor... .. . 


A Glover Product fhe Yin 


WTGLOVERECOLTD. 4: ibiaiietl ta | 
| ‘ 5 LSS Plastic Extrusion 


8) W RELESS 


WorLD 


FEBRUARY, 


SS a _— TS Sa RS 


Connoisseur VARIABLE 3 speep GramopHONE MOTOR 


We present an new three-speed unit operating at 33) 
45 and 74 :.p.m. The full 12in. turntable is lathe turned and 
manufactured of non-ferrous The main spindle is 
precision ground and lapped to mirror finish and runs in phosphor 
bronze bearings. ‘Ihe synchronous motor is dynamically balanced 
and resiliently mounted, making it virtually vibrationless, with 
low noise level and low hum induction 


entirely 


material 


The speed change is arranged me 
variation on all speeds 
speed at all 


to obtain speed 


hanically and gives a 2 
the synchronous motor running at constant 
No braking action is employed ... ° 
change 


scttings 


It is suitable for playing standard transcription and microgroove 
recordings. Input voltages 220250 v. A.C. 50 cycles, or, as 
specified to order for 200/250 v. A.C. 60 cycles, or 110 v. A.C. 
50 or 60 cycles. Mounted on }in. die-cast board 15} x 134in 
with 3}in, clearance distance below motorboard. Speed selector 
turret is fitted at left rear of motorboard. On-off switch at 
left front also releases pressure on the rubber drive assembly 
All motor boards are drilled to take Connoisseur Standard and 
Super Lightweight Pickups unless otherwise ordered. When 
used with these pickups mounted in position, 3}in. clearance 
above motorboard is recommended 


Price £19.0.0 Pius Purchase Tax €6.15.5. Total £25.15.5 


Anyone can make it! 
Pounds! Mo skill, ne special tools! 


Think of it! High-grade furniture 
mainly in SOLID Oak, Walnut, 
or Mahogany—for about half the 
cost of ordinary furniture! Our 
free book tells you just how it’s 
how to save pounds with wonderful 
i-Kit. Absolutely no skill needed—just a screwdriver 
an mmer and you... your wife anyone Can 43- 
mbleitinnotime There's a whole range of lovely things 
lor your home-—everything from a luxury Needlework 
biker on rubber-tyred wheels to a big Kitchen Cabinet. 
prices will astonish you 
Send for fascinating FREE BOOK in colour 
You owe it to yourse!! to read this remark- 
able book, Find out how you can save 
unds and pounds with Furni-Kit and 
nave {urniture that isso much better. The 
book is fully Hlas«trated with real photos 
and gives dimensions, details of easy terms 
in fact, everything you'll want to know 
‘bout thie thrilling pew idea Bend for 
your copy today EE 


ADDRESS 


; Dept. 5/7 
Parts fit like magic! 


LUXURY SELF-BUILD FORevens ; 
29/31, Wright's Lane, Kensington, W. 


No skill ee 


CONNOISSEUR 
Super Lightweight 3-head Pickup with Sapphire Stylus 


Prices: Complete Pickup with one head (either Standard 
78 r.p.m. or Microgroove 334 or 45 r.p.m.), £4/10/- plus P.T 
£1/12/1: Total £621. Each additional head £2/10/- plus 
P.T. 17/10: Total £3710. Replacement Armature 10/3 plus 
P.T. 3/8: Total 13/11. 


Fitted with Diamond Stylus, complete Pickup with one head 
£7/12/9 plus P.T. £2/14/$: Total £10/7/2. Each additional 
head £5/12/9 plus P.T. £2/0/2: Total £7/12/11. Replacement 
Armature £3/13/- plus P.T. £1/6/-: Total £4/19/-, 


A. R. SUGDEN & CO. 
(ENGINEERS) LTD. 
WELL GREEN LANE, BRIGHOUSE, 


Halifax 69169 Telegrams 


OVERSEAS AGENTS: &. Africa: W. L. Procter (Pty), Led., 63 Serand 
Screet, Cape Town. Australia: J. H. Magrath & Co. Pry, Led., 208 Little 
Lonsdale Street, Melbourne Canada: The Astral Electric Co. Led 

44 Danforth Road, Toronto |3, Ontario. New Zealand: Turnbull & Jones 
Led., Head Office, 12/14 Courtenay Place,Wellington. Hong Kon The 
Radio People Led., 3! Nathan Road, Hong Kong. Malaya: (Main Biser: 

butors) Eastland Trading Co., | Prince Street, Singapore. U.S.A. (Main 
Distributors) Danby Radio Corporation 2042 Chestnut Street 
Philadelphia, 3, Pa. Audio Supply Laboratories, Nickels Arcade Buildings 
Ann Arbor., Michigan 


YORKSHIRE 


Telephone * Connoiseur Brighouse" 


wvacr 


LAMPS 


Neon indicator 


Nustrateens ore tua ze 


For all A.C. or D.C. mains voltages - long life - 
negligible power consumption - extreme reliability 
MAY WE SEND YOU A DETAILED FOLDER ? 


Hivae limited 


STONEFIELD WAY. VICTORIA ROAD, RUISLIP, 
MIDOLESE Xx Telephone: Ruislip 3366 
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MAY WE SEND 
Type O-120 YOU PARTICULARS? Type 0-100 


Portable, Lightweight, High-sensitivity Audio ‘scope. Servo and General Purpose ‘scope. 7mV/cm, r.m.s. 
4mVicm. r.m.s. (max.). Push-pull Plate deflection. (max.). Direct coupled, symmetrical “ X"’ and 
External terminal connections to ‘‘X'"’ Amplifier "Y"' Amplifiers. Triggered Time Base. Time and 
and C.R.T. available. 3c/s to 25Ke/s. Voltage calibration, D.C. to 4Me/s. 


57, CLARENDON ROAD « WATFORD .- HERTS. Cables; FURZLAB, LONDON, Tel.: Gadebrook 4686/7 


TWO SPEED 


, +4, 7 Never before has a Tape Unit of such advanced design been offered 
™ at the amazingly low figure of CIB 10s. Precision engineered and 
exquisitely finished the Lane Mark V represent: unprecedented 
value in the realm of Tape Recording. Attractive discounts are 

available to quantity buyers. Note these special features 


with the e Recording History 


*% Three high-grade motors. 


Single knob control, electrically and 
mechanically interlocked. 


Drop-in tape loading. 
Automatic brakes. 

2 speed 7hin./sec. 3in./sec. 
Speed change at turn of a key. 
Twin track. 

British Standard Specification. 


++ + + + F 


Write for full details to 


VERDIK SALES LTD. toncon wien nO Cetrore ened 
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and NOW available --° 
FERIROVOIC & 


PLASTIC TAPE 


Incorporating all the latest developments in tape production 


PRE-STRETCHED PVC The QUALITY tape at 
opal mg a competitive price... 
LOW BACKGROUND NOISE 32/6 per 1200 ft spool 
EASE OF ERASURE On the well-known universal Ferrovoice Spool 
HIGH TENSILE STRENGTH 600 ft 19/6 


NON-CURLING 300 ft 12/6 


The popular FERROVOICE PAPER TAPE is still available 
MAGNETIC COATINGS LIMITED 


Ny RKS & Af RAT RY JASH W OKC [TRADING ESTATE 


LARCH ROAD LONDON WV BALHAM 5579 


Completely New & Unique 
Battery/Spring driven 


MINIATURE RECORDER 
A.C.E. "CONSORT" 


SIZE : 6} 4 12°. NO LARGER THAN A TELEPHONE 


INSIST ON HIFI 
Type 40/500 )) 20-20,000 
Type 40/60 5 cycles 


Type 0 500A \ 20-40,000 
Type HO 50A cycles 


for Precision 
Oscillators 


Provides foolproof “ ouality” recording anywhere 
WITHOUT MAINS POWER 


Type HO 60 giving 0.66 watts 
Type 40/600 giving & watts 


% Scale Calibration Accuracy 
of 19 

* Supplied in 2 Stancard 
requency Ranges 


MANY “ALL MAINS FEATURES INCLUDE 
* 2 TRACKS * POWER REWIND 


* AUTOMATIC ERASE & MONITORING 


%& Output Volometer Fitted, 
% Built-in Accenuator 
% High and Low impedance 


: With Tape, 
Outpuc CmacvuitT * I SPEEDS + Sin. SPEAKER Getitetes and 
Look for the Registered Trade Mark On Heteent Saye Seen 1 aoe 


CALL FOR DEMONSTRAT'ON OR SEND "OR ‘LLUSTRATED BROCHURE 


ASSOCIATED CINE EQUIPMENTS LTD. 
353, BEXLEY ROAD, ERITH, KENT. Phone : ERITH 2543 


Hifi Ltd DERRY &T., BRIERLEY HiL 
¢ STAFFS. Telephone: Briertey Hill 7 


WIRELESS Wor_p 


aN EQUIPMENT 
, and electronic engineers 


~ 


— 
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D.C. Milliameter mea- 
siring only Sin acrots, 
jet retaining a scale ¢ 
length of Yin. 


Three-range Probe Millivoltmeter 
All-purpose test set enabling the with self-contained stabilised power 
simultoneous measurement cur- pack. Automatic overload protec- 
tion. 


rent and voltage. 


Audio-frequency Signal Generator operating from Universal Valve Voltmeter with all-range indicator 
A.C. Mains. Frequency range: 50 cycles to measuring from D.C. to U.H.F. 
55,000 cycles. 


Wide frequency range attenuator with incremental 


High sensitivity double-burpose meter for panel 
Movements are independent of each accuracy within 1% up to 70 Mc/s, Backed by 
N.P.L. certificate. 


BRITISH PHYSICAL) LABORATORIES 


Radlett, HERTS ra ta: RADLETT 5674-5-6 


mounting. 
other 


rding Tape 


Magnetic Reco 


‘§COTCH BOY 


© TRADE MARE 


MAGNETIC RECORDING TAPE 


AnOTHER & Proouct 


WIRELESS 


WorLp Peervuary, 1955 


| 
We are glad to announce 


the immediate availability of “Scotch 
Boy” Magnetic Recording Tape on 
a new clear plastic 7" reel—more 
solid, perfectly balanced, with a 
large centre hub and simplified 

V slot threading. 


Each new reel has its own sturdy handsome 
hinged box, in our familiar black and 


plaid, with ample writing space on the 


underside 


As for the tape, it will “speak for itself.’ 
On all types of recorders it will give true, 
brilliant quality. It is an all-British 


product of which we are proud 


MINNESOTA MINING & MANUFACTURING CO LTD Daily, professional and home recordists 
Arden Rd, Adderley Park. Birmingham 8 167 Strand, London WC2 alike are changing to “Scotch Boy.” 
90 Mitchel) St, Giasgow Ci 16 Mosley St. Manchester 


PIDIIDIPIDIDISDS FAP IPPIGSD I IPP I IDV VoD 


% McGraw-Hill London 


‘ 
, S 
g ¥y 
" 9 
% ELEMENTS OF 3 
' i 
% RADIO SERVICING 3 
} (2nd Edition) a 
2 4 
V4 William Marcus and Alex Levy 4 
» ’ 
% . 
6 This book gives practical step-by-step procedures , 
for diagnosing troubles in radio receivers and in 4 
5 making the repairs. it presents the information S 
% so that the student with a background of simple & 
} radio theory can understand it and emphasizes ; 
4 procedures which may be applied to any receiver 4 
a 
3 All the latest types of receivers are covered includ- 5 
6 ing battery and threeway portables 4 
oA 4 
& The new edition is greatly enlarged, contains new 4 
6 illustrations, and will be invaluable to service 4 
. repair men # 
' s 
E 9 x 6 inches Approx. 520 pages. Approx. 40s. ; 
4 Available short'y from your bookseller % 
¢ . 
3 , 
yy , 

, 

; 

’ 

, 
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|HUNTON will cut your press 


tool costs for PROTOTYPE and 
PRE-PRODUCTION RUNS! 


THE UNIVERSAL BOLSTER OUTFIT 
USING STANDARDISED PUNCHES AND 
| DIES FOR SHEET METAL PIERCING 
AND BLANKING ON FLY PRESSES 


THESE ADVANTAGES! 


ef alised range of Chassis Pieretng and Forming Tools for the Radio and 

jectronics industries 

@ To cet you started — standardised Punches and Dies tin. to 3¢in. @Ha. in 1/3210 

| sae 

| @ At short notice, standardised Tools or square oblong, and other shapes 

@ Adiustadie Ganges tor exec’ location o° work. Automatic and Positive 
Stripping of materia! trom Ponch 

i i . at 5 sent | me ace ser 0 praetions femonst rat 

' { i price Nat t 


HUNTON LIMITED, PHCENIX WORKS, 
114-116, EUSTON ROAD, LONDON, N.W.1. 


Tel. : EUStor (3 


m in you 


nes) 1S Untonexh, Londor 
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(RELAYS 


A M E RI C A N We are already tooled to manufacture 


many types of these relays, and 
REL AYS through our association with the 

Guardian Electric Manufacturing 
Company of Chicago, we have access 


FOR to full information on other types 
OFFSHORE ENQUIRIES 1a 
contracts |*** ‘XY? 


PHONE: NEWMARKET 3181-2-3 TELEGRAMS: MAGNETIC NEWMARKET 


MAGNETIC DEVICES LTD 


EXNING ROAD, NEWMARKET 


M.D.7A 


ACCLAIMED...  BRITAIN'S FINEST 
ay AUDIO REPRODUCER 


*% Built as a musical instrument, sounds like a musical 
instrument. 

*% Entirely new development in electrical-mechanical- 
acoustical system, 

*% The most efficient reproducer of audio frequencies in 
the world with a single drive unit compound horn housing. 
* Now used by Television, Broadcasting and 
Recording Studios throughout the World, as 
standard monitor. 


LOWTHER 
F.M. TUNER 


Tunable over 
V.H.F. Band II 
Quality recep- 
uion guaranteed 


from Wrotham 
and other sites Price £22 
when ready Plus purchase tax £7 6.4 


. 
SPO AAOBDSESHO*A**SO*D®AO*® 


Type T.P.1 £96 as itustrated. Finished wainur 
or light oak. Ex works. 
LOWTHER MOVING COIL PICK-UPS 
Fitted with diamond stylus. Std.or L.P. . ' -«+«  £9/10/- (plus £3/3/3 P, Tax) 
Fitted with sapphire stylus. 334 and 45 r.p.m. or 78 r.p.m £5/10/- (plus £1/16/7 P. Tax) 


THE LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MAR":S RD., BROMLEY, KENT, ENGLAND 
Tel.: RAVensbeurne 6225 
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Valuable Wireless World books 


Radio Interference Suppression Television in Your Home 


As applied to Radio and Television Everything the potential viewer needs 


Reception. By G. 


Stephens, to know By W E. Miller, 


A.M.LE.E. Explains the origins of M.A. (CANTAB.), M.Brit. I.R.E 
electrical interference and principles of Provides all the information needed by 
suppression, then gives practical details viewers before and after the purchase 
of suppression methods for many kinds of a receiver. Entirely non-technical, 


of industrial, domestic 
equipment. 
8fin 5 hin 132 pp 


and marine the book assumes no previous know- 


ledge whatever of television. Gives 


IMustrated invaluable information on buying, 
10s. 6d. net. By post 10s. iid 


installing and using a television set. 
7}in 4}in 64 pp Illustrated 


2s. net. By post 2s. 2d 


Wireless World Diary 1955 


Wireless World Television Receiver Compiled by the technical staff of 


Wireless World,” the reference 
section includes much valuable in- 


Collected articles describing a complete formation of handy formulae, abacs, 
receiver, using a superheterodyne cir- charts and valve base tables giving 
cuit, which provides a modern standard connections for over 500 valves. Ample 
of performance and is suitable for home room for notes, one-week-to-an-opening 
construction. Complete constructional diary 


details, with all circuits 


photographs. 
10jin. + 7jin. 40 pp 
By post 3s. 9d 


many Rexine (inc. P.T.), « id By post 


is. 3d 


6d. net. Leather (inc. P.T.), 10d. By 


post 6s 


Obtainable from booksellers or direct from : 


lliffe & Sons Limited, Dorset House, Stamford St., London, S.E.! 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 2) 
FLUSH PATTERN MOVING COIL INSTRU. 
MENTS (as illustrated) 

AMPERES D.C. 0-/, 2, 3, 5, 10, 15, 20, 

25, 30, 50 

MILLIAMPS. 0-i, |-0-1, 0-5, 10, 15, 

20, 25, 30, 50, 100, 250, 500. 

MICROAMPS. 0-50, !00, 200, 250, 400, 

500, 750, 50-0-50, 100-0-100, 250-0-250 

500-0-500. 

MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 

250, 500, 750, |,000 

VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 

500, 750, 1,000 
We can supply meters with NON-STANDARD 
CURRENT and VOLTAGE RANGES to any specifica- 
tion. DELIVERY 7-14 days 
MOVING IRON, THERMO & ELECTROSTATIC 
INSTRUMENTS ALSO AVAILABLE 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD. LONOON WN.W.!. 
Telephone: EUSton '639 
Supplied to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 


AUTOMATIC COIL 
WINDING MACHINE 
Type Al/1. (25-50 S.W.G.) Type A1/X. (19-46 S.W.G 


This machine is the most modern on the market and it 
possesses many exclusive refinements including: 


@ Dustproof construction throughout 4 
“+ - 
@ Provision for winding up to four coils t 
simultaneously 
@ Micrometer traverse setting. 
@ Wire Gauge indicator engraved with 
various wire gauges to which the 
machine can quickly be set. 
@ Instantaneous reset counter reading 
up to 100,000 Turns. 


@ Entirely new Wire Tensioning Stand 
to hold two reels of wire. 


We will be pleased to 
send you anillus- 

trated leaf- 

let giving a 

full technical 
specification 

on request 


Kolecteic [ro 


73 UXBRIDGE ROAD, EALING, LONDON, W55 
Ealing 8322 
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new VALVE VOLTMETERS 


by 


E.7555/2 
WIDE RANGE 


0.5V to 15kV F.S.D., peak a.c. or d.c, (an alternatfve model 
E.7555/3, with a range of 0 5V to 500V is also available). 


BROAD BANDWIDTH 


Low level response within 2% from 30 c/s to 100 Mc's usin 
probe, 


EXTREME STABILITY 


The high degree of feedback emploved minimizes the 
effects of ageing and supply fluctuations 


“FLOATING” REFERENCE POTENTIAL 


Voltages may be measured both positive and negative to 
earth or other reference potentials 


DIFFERENTIAL MEASUREMENT 


Provision is made for differential measurement of direct 
voltages and, at the same time, for the input resistance 
to be balanced to earth 


E.7556 


SENSITIVE 
F.S.D. readings range from 10mV to 300V a.c. 


FLAT FREQUENCY RESPONSE 
Only 2% (0.24B) variation between 20 c/s and 1 Mc/s 


ACCURATE 
Absolute error is less than 4% over whole range 


NEGATIVE FEEDBACK 


mss 


As in the E.7555 series the calibration accuracy is precisely 
maintained. 


BUILT-IN CHECK VOLTAGE 


A stable 10mV supply provides a quick and easy check 
of calibration 


Mulla ? re | Write today for full information 


on valve voltmeters and other inetruments 


SPECIALISED ELECTRONIC EQUIPMENT in the Muliard range 


MULLARD LIMITED ~« EQUIPMENT DIVISION - CENTURY HOUSE SHAFTESBURY AVENUB + LONDON «. WO? 
(nalag$) 
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THE NEW ARMSTRONG F.C. 


a 
1 


LEAK DYNAMIC PICK-UP with diamond 
stylus. 

Arm with L.P. or 78 head 

Extra head 

Mumetal cased trans 


ALL SPECIFIED COMPONENTS FOR 
Osram 912, Mullard 10 watt, and Williamsor 
Amplifiers and Amos & Johnson F.M. Uni« 


“ ” 
Q-MAX”’ CHASSIS CUTTERS py Geaui bail W didi astediea? © enone ectnet 
; ’ STILL the easiest and quickest way of curting Provision for using FM. adaptor. Separate Bass 
4 Waeveband 12.50 i holes in SHEET METAL and Treble controls. 2 Shorts, medium and 
R.F. stage; var. selectivity. €30 §* or 2” ‘ ene wavehends 43 18 0 
3 Wave Bands, 16 m.-2,000 m., BF. pre i" Or €8 dep. and 29/2 monthly 
Amplifier variable selectivity iF 
Delayed amplifier A.V‘ very low 


distortion. 21/6/68 

! ; SOUND 
, Phase Inverter Speaker 
As $5 but m. 550m. 2166 Junior A-Z Amplifier 


The Standard high-quality Feeder ' : r A-Z Radio Unit 
Specification as $$ but without F medium, 4 F.M. Unie (incl. aerial) 
amplifier, 16. ; large, 1/9. Patent No, 619178 


FMB1 ~ ne cay M P NEW 
foadccasts maz 
SPEAKERS 


ing degree of realise with 
complete absence of back G.E.C. Metal cone, 6 watts, 
30 </s.-20 kc/s aeis 0 


ground noise. G2! 


w.8. HFBI2 Bin., 5S watts, 
50-12,000 cps., 3, 74 and 15 ohms 
asé6 


rants @- 25 HIGH HOLBORN, LONDON, W.C1 $1501 10,28, sa 


30 
Junction Types 4 - TEL: HOLBORN 423! aai7 6 


-——M. R. SUPPLIES Ltd. RAD MATIC *\ cro 


*.4.7. GRARED MOTORS FROM STOCK | — ——_____ 


FIRST-CLASS UNITS FOR CmuEpiAt peivesr FROM LARGEST STOCKIST 
) y ‘ , we’ 

GEARED MOTORS, 720/250 y. 50 ©. 1 ph., eapacitor/induotion, by best make fd ; HIGH ot ALITY 

comtinucualy fate Pinal shaft 300 ¢.p.0 10 tbe. /ine. final torque) and motor ‘ A PE R ORDI! “] EQGI IPM ENT 


shait 1,449 +5 brought out for wee Overs) length 7in. Laads brought out for 
reversing = Myl« portunity, £410 6 
GEARED moToRs. Large choles of . nits, off the shelf! All with leads THE MODEL 50 TAPE DESK (to take !0hin. NAB Reels) 
brought out for rever faces ves ertes wound, 220/2 p-. Programme Time 62 minutes at 7} i.p.s 
x P 124 minutes at 37 i.p.s 
1 Panel size: 20in. x 144in 
5 the./ina.), o eta Two speeds, 32 and 7} i.p.s. Double track heads. Push button 
©. Also 10 t.p.m ) { control. Fast wind ond rewind. Three heavy duty motors. Three 
“ry VEE dex -- r ither e14 10 wae o) =} many —. ‘ separately shielded heads. Complete with NAB reel adaptors 
Pd ue your (heares nor enquirt are supp « e « 
industrial Grin << PRICE: (ficced with 6RP heads) €50/-/- 
CAPACITOR INDUCTION MOTORS Or 20/240 ¥. © 1 ph. rated 1/40th 
8.P., 1,400 o.p.m., ited ifin. ¢ riginal cartons capacitor ALSO AVAILABLE 
BB /- (des, 2/6). Also sevice wound, 120th H.P., 220/240 ¥» , 4,000 rpm 
ideal for cine projectors, stirrers, o machines, ete., €8/18/+ « ‘ MODEL 5C TAPE DESK (co take Yin. Reels) 
INDUCTION MOTORS (6 ))1\t phase tar 0 ¥. 50 ¢. 1 ph. (with provision for Programme Time: 55 minutes at 7} i.p.s 
10 ¥). One-quarter H.P., 1.495 v4 Length of body 9in., diameter Gin., brand 110 minutes at 3% i.p.s 
new, @4/5)~ (ie PRICE: (fitted with 6RP heads) 
SEWING MACHINE woTOR OUTFITS (Complete). Really high quality Joh at about praca 5g 
ene ; Large Panel (20in. x |4hin.) €47/10)-. 
wual price, 200/% v. AA “ Motor, toot control, needle light ‘ uP . 
belt, ete., with \nshpesthe ms lot cany on On any taachine, @6/15/+ (des. 2/¢ Small Panel (134in. x I1Sgin.) €45/10/- 
DUAL READING og VOLTMITERS 0/20 and 0/200 ¥ Pocket type with MODEL 58 TAP 9 
teas, 200 — 86 O1.). AMMETERS 0/5 amps. Dé Programme Time : J per onan 7 > Mots 
Zin, pane! mow nutes at 7) i.p.s 
SMALL VARIABLE RESISTANCES. Vor ¥.H.P. moter control or cine motor 
300, 20 w., made by CHMITE. Rotary type only ipin. dia, with fin. shaft, jto PRICE 


62 minutes at 37 i.p.s 
(ficced with 6RP heads) 
4. Panel size (i 34in. x 154in.) €42)-/- 
ef phen per> We ha " ' ippl e ° ee aa) 
falivwore 8 mA. 46 isis sn shape ‘ PORTABLE RECORDERS 
eTUD-TAP POTENTIOMETERS and for the I7-stad preci» nr ’ vered case, fitted with model 56 tape desk, type D.2 


rad 76 TERMINAL STRIPS. 0 heavy brass terminals lifier th monitoring Provision for external loud 
nowided «tr tin wide, each pair cumbered 


PRICE: I117/«'- (without microphone) 

pund heads. Type SRP (Record/Play) €3/S/-. Type 

fidelity), €3/15/- Type SE (Erase), €3/$/-. Mumeral 

‘ rm bis igs reening cans, 8/6. Amplifiers, microphones. All types and sizes 
up te 1/ 10th 45 of ma neti ape 

NOUS ELSCTRIC Lock BOvEnETTS 
50 @, with epindice for hours, w escunde bh . Trode supplied a 
cover Spin. dia , Zin. deep, +tth the «use 27 6 ide et of three hance up Send ‘or tis 


in good «tele, for 5/7in, dial, 2 - 4 
We are stockicts of Philips Variable Transiormers, Stuart Blectric Pumps 6.5. ee R A i MI A g g q L t Mi g T i ee 
4 


Meta! Cone Speakers 
M. R. SUPPLIES, Lid., 68 New Oxford St., London, W.C.1. STATION ROAD ASTON BIRMINGHAM 6 


Telephone MUSeum 2958 Telephone: Ea 288 | ~2 srams Eradmatic, Birmingham 
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ALUMINIZED 


vserur 
LIGHT 


N Ediswan Mazda aluminized pic- 
ture tube gives a picture 60°, WITHOUT ALUMINIZING 

brighter and more contrasty than is Without aluminizing, tubes waste hal 

possible with an ordinary tube. their light (see diagram above). To 


counteract this the brilliance must be 


In addition, Ediswan aluminizing increased and the tube life is shortened 


protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode 
gun to protect the cathode, tube life 
is increased, 

Ediswan production methods, which 
include the special in-line vacuumiz- 
ing system, ensure a higher, more 
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen. All the light is 


aluminised picture tubes. thus thrown forwards giving brighter, 
clearer pictures and extra life. 


EDISWAN —ixc0mnu 


MAZDA 6 fully equipped cathode ray tube service 
depots provide better, quicker tube testix 
ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes pe 
THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 
155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies. the Trade. 
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enn reat Britain’s Valve Mail-Order House 


iat est gt SALE Grd VALVES 57° ““SEc2.° 2/3 


O1A 
LHS 


a 
- 
,e@, 


VERSES iI VSS ATI SS tIoew 


The envies qnickest 
f cutting holes in ahe 


The cutter consists 


‘ ” A die, a punch and an 
WONDER € . The operaticn le 
quite simple. Prices inci. key 

fin. 12/4; tin ys ii 13/4: 


HAND TOOL | ': ot 


a 


6 TOOLS IN | |! 39 “=, BYR: 


PVAVSE SE LSM IS HS 


@; 


44 

“ 

5oye 

714 

aa 2 


OF ’ ; " — nd interlock ing and «- 
VALVE THE MONTH METERS : “ a tending, copper plated steel 
Arne 1 4 pin UX, type on od Angle er BARGAIN Dozen 

Triode € 4 TVARA TRIPLE THREE ‘ 

oO ¥ amps oldering Ir ee . B.T.H, GERMANIUM CRYSTAL 

, , levelopment ( ‘ DIODE. Complete with Blueprint 
j J letachabl atte and operating instructions, 2/- 
t 2 ” stand, 19/6. P 1 


VOLUME CONTROLS] ELPICO Ac3x6 AmpPLiFrieR r6 yROM 21'- 7/6 


5 valves > ting powe RT 516 : Pre-heated Electric Soldering 
> Ohm $+ Megie. why for egy netic 4v. heater, 4 t [rons. 24 ¥. 36 Watts, Press 
; - : button ewiteh fitted. Corrosion- 


3 : 
phohhnosasaabkasshavvekaratenosse- Sees 


10000 \ ‘ et I 
0000 ' : \ ernatior ket tree Bit. Specially designed for 
O00 2 ~pecial matc! 


‘ iP ng ” and 1 BARGAIN, 7 fine work lAmited quantity 
0000 ’ r LP. ree sof requir Cart 


100000 AC. on 

I 44, ow 64 

p.} 7/10. Post 6d INSPECTION LAMP 
HEASPHONES vit stout ga 


ht High Resistan 


“ 


ombin 


: Ls eX 4 rt 
mplete with] ino featur cadiens and bull SERVICE SHEETS 
/ rac 5 of j The one you require enclosed 
16 9 6 6 Post 1 f mvailable in @ dozen assorted 


of our best choice, 10/6. 


esbo~ 


Lesa a SSSereeas. 


TRANSFORMER 
TROUBLES 
” REWIND & REPLACEMENT HANDBOOK 7 


television engineer 


ym Line Qut 


| 3 blus 3d. postare 


UNISCAN 1 ..; 


t of ' f iversal line 


a 5. A f et of these transformers 
ver 80% of ‘ \ 
‘ snufactured to dat 
A 


39/- (plus 2/. post 


and packing) 


y 
we 


Trade Terms upon 
request. 


unitelex M.G.4. AMPL IF 1E rn NURAY Mk. 


A low-cost general-purpose amplifier of outstanding performance 
and distinguished appearance. Output is 5 watts, with matching H 
for 15 ohm and 3 ohm speakers in put is switched for pickup 
(90 mV) or microphone (30 mV n gramophone condition \ vailal 
distortion is 0.8% for 3 watts output at 1 kc, and frequency 
renee is 40/30,000 cycles + 3 dbs, 20 db of negative feedback 27/6 (plus 1/6 post and packing) 
being employed. B.V.A. valves used throughout 
Price, in chassis form (T ype No. MG4), 84 guineas ; with cover With Direct T.V. Replacements you need never be et a toss for 
and baseplate (Type No. MG4A), 9} guineas b, r.V. Transformer We despatch your order by return. 
Available from leading stockists, including the following in th ee ee Oe OS ee ey Cope 
London area: Messrs. Arthurs (Arthur Gray Ltd.); Berry’s lerm est are CW.O., C.0.D 
Shortwave) Lid.; City Sale and Exchange Ltd.; Clyne Radi .) 
td.; Garland Bros. Lid; Mail Order Supply Co.; Nusound 
ucts; Tele-Radio (1943) Lid; Webb’s Radio | JREPLACEMENTS 


writelex (london) itd. Pagnell St., London $.B.14. Tideway 58, 134/136 LEWISHAM WAY © NEW CROSS © S.E.14  TiDowoy 3693-2330 


wm 
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FIRST IN THE QUEUE 
(if any) 


Nowhere can you get the selection 
of radio and gramophone equipment, 


nowhere can you get the service that 
we at Classic can give you. We 
the 


always carry large stocks of 
newest, most up-to-date equipment 


as soon as it becomes available. 
Some of the very new equipment is 


in short supply, but no matter how 
new or how scarce (or how expen- 
sive) it may be, we order it im- 


We don’t wait until 
it. Which 


Either 


mediately. 
customers ask us for 
means one of two things. 
we have it in stock at once, or, if 


there is a waiting list, we—and our 
customers—are at the top of it. 
And you don’t need to call—post 
enquirers receive the same careful 
attention as personal shoppers, and 


very favourable Hire Purchase terms 
are available to all. 

The Classic Service is particularly 
you are an overseas 
You can choose your 
from our new Special 
which will be 


valuable if 
customer, 
equipment 


Export Catalogue, 
sent on receipt of 1/- for postage 


airmail extra), and you can be sure 


that your equipment will arrive at the 
right time and in the right condition. 


Here are a few of the newest pieces of 
equipment available now from Classic 


MOTORS 
Garrard R.C.90 Auto- 


changer 
Garrard Transcription 


Model 301 B 
Variable Speed Motor 


F.M. UNITS 
Lowther F.M. Unit . 


Chapman F.M.81 

Goodsell F.M.T.401 

AMPLIFIERS 

Lowther 

Williamson (Goodsell 

Leak pts 

Quad 

SPEAKERS 

Lowther T.P.1 

Wharfedale Speaker Sys- 
tem . £ 


Pamphonie “ Victor ”’ 
Acoustical Corner Ribbon £96 0 
£145 O 


Vitavox Klipshorn 


PICK-UPS 


Ferranti Ribbon . 
Lowther Moving Coil 
. £12 13 


Diamond Stylus 
Leak Moving Coil Diamond 
, £13 4 


Stylus 


£22 8 11 


425 4 6 
£25 15 & 


429 6 4 
£21 0 0 
£24 19 6 


£60 0 
£53 15 


0 
0 
0 
0 


£36 6 


jrom our comprehensive 


This is an extract 
? colour Catalogue which is available 


16 page « 


6d. post free) from 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2 
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B7G and BOA 
VALVE RETAINERS 


The McMurdo Valve Retaimer secures the valve in 
the same manner as a screening can, but provides un 
restricted ventilation for valve envelop« The retainer is 
clamped between the chassis and valveholder. It requires 
no additional fixing 

Retainers are supplied complete with Phosphor 
bronze Spring 

Retainers may be used with our insulated Top Cap 
Connector Ref. N« Cl (fits Valve Cap BS448— 
Type CT1) 


For full details apply to 

THE McMURDO INSTRUMENT COMPANY LIMITED 

VICTORIA WORKS =: ASHTEAD + SURREY 
Tel. : ASHTEAD 3401 


EDDOYSTONE COMMUNICATION RECEIVERS 
New Available on attractive Hire Purchase Terms 
Cash Price Monthly 
42 15 0 210 
as 006 
<6 60 «6 as 
cies 0 06 a 
instalmence are for 12 months 


The model illustrated is che 740. All are for AC only operation 
except the 640 which is AC/DC 110/250 v. making it especially 
suitable for universal use. Descriptive literature on request 

The relaxation of H.P. restrictions enables us to offer the above 
attractive termes 


Lacest Eddystone component catalogue |- 


The 


Eddystone 
Specialists 


SERVICES LID., 


55 COUNTY ROAD, LIVERPOOL, 4 
Telephone: AINTREE | 445 ESTAB, 1935 
Branch Address MARKET CROSS, ORMSKIRK 


LEEVERS RICH 


MAGNETIC TAPE RECORDER 
for Industrial and Professional Use 


Frequency Range (+ 2db.) 
30.18, c/s 
Volume Range 50 db 

Plucrer <6.! 


MODEL C5 
For spools up to ‘ 
dia., |2-vole bacte 
operatior 


MODEL DIA 
For all types of ° 
it fins. dia. A.C 


MODEL 028 Prices from £365 comp'ete 
For all cypes of Spool up to I! bins. dia., 12-vole baccery operation 


All of these models may also be supplied with 
SYNCROPULSE (o2"") INTERLOCK SYSTEM 
LEEVERS-RICH EQUIPMENT Ltd. 


Please note new address 


78, Hampstead Rd., London, N.W.1. EUSton 1481 
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AIR-DAMPED “s 


“ANTEVIBRATION MOUNTS 


of exceptional performance: 
FOR THE PROTECTION OF AIRBORNE EQUIPMENT 


bration isolation. “~S 
Improved Air-damped BARRYMOUNTS have been specially developed to 
shock absorption. provide assured protection for sensitive equipment against shock 
Low permanent and vibration. An outstanding feature is their remarkably uniform Air-damped BARRY- 
sot and Grit performance over the full range of rated load variation. MOUNTS are supplied in 
Operation over Over 1,000,000 BARRYMOUNTS go into use every year for the a wide range of sizes for 
wide temperature range protection of every type of air-borne equipment, from the lightest Rated Loads of from 0./ 
Minimum side sway. and most delicate instruments and electronic devices to apparatus 10 35 Ibs. 
Wide load range with up to 140 Ibs. weight. 
uniform performance. There are also BARRYMOUNTS available for specialised vehicle- MINIATURIZED BARRYMOUNTS ARE 
borne and ship-borne equipment applications. USED IN THE BRISTOL “ BRITANNIA™ 
Made in England under licence from 
the Barry Corporation of U.S.A 


Wrte for technical bulletins 


CEMENTATION (MUFFELITE) LTD., 
39 VICTORIA SI., LONDON, $.W.1 (ABBey 5726) 


This Model meets the need for a compact and robust instrument 
in which nothing has been sacrificed in order to achieve true 
portability. It has many of the facilities required in the laboratory 
as well as ruggedness demanded in the field. Note these features 


@ Cathode Ray Tube diameter 2fin. @ Square Wave Response adequate 
for Television synchronising wave- 
forms. 

@ Direct-coupled X and Y Ampli- 


fore. @ Hard-valve Time Base-range 7 
c.p.s. to 50 Ke/s. 


@ Deflection Sensitivity 50 mv. 
R.MS./em @ Trace Expansion contro! from 


zero to |Sin. 


@ Frequency Response D.C. to 3 @ Weight: 6}ibs. Size: 74 x 4} x 
Mc/s 7}in. 


Full details of this and other instruments on application to 


INDUSTRIAL ELECTRONICS wacner works 


DERBY ROAD, EAST SHEEN, LONDON, S.W.14. Phone: PRO 8211 
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VITAVOX LIMITED, Westmoreland Road, 
London, N. W. 9. Telephone: COLindale 8671 


PHIL-TROL SOLENOIDS INSTRUMENT CASES 


Range covers types 4! and 
42 (front I” 14”) 
38, 39, and 40 (front b ied 
Fi If") and power © Ane 
A.C. and D.C, sizes up to . Ae a: 

60 inch-lbs. “hie CHASSIS 
Most sizes available ex-stock his a 


and dispatched same da if 
yeamiee of order a: Be ne Steel, cadmium plated and passivated. 


6v.-460¥, A.C. and D.C. types er. Sizes from 6° x 6" up to 194" x 10 
WRITE OR PHONE FOR DETAILS oy Send for list 42 


PHILLIPS CONTROL (G.B.) LTD. 
Farnborough, HANTS. Telephone ; Farnborough |! 20 SUTTON COLDFIELD ELECTRICAL ENGINEERS 


Lendon Office ; 59/6! Union St., London, S.8.1. fel.: HOP 4567 Clifton Street, Sutton Coldfield. Phone SUT. 5666 


¥ 
u 


’ 
j 
We will gladly send you 
catalogue and full information 
on request 


Sizes up to 17” x 10° x 9. 
Send for list 32. 


The NEW ACRU CELLOPHANE 
SEALING IRON 


Gives the right heat in 
the right spot and 
makes perfect joints. 
Suitable for most 
plastics. 


Ask for leaflet 


THE ACRU ELECTRIC TOOL MFG. CO., 
CHAPEL STREET, LEVENSHULME, MANCHESTER, 19. Tel.: Rusholme 4613 
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we wee Ore uncakR AMPLIFIER 


PHE 


CONTROL 


UNIT AMPLIFIER 
Price: Price: 
£9.15.0 £19.15. 


CONTROLS: 1. Input: (a) Radio 50-100 millivolts. (b) Gram (iow Output: 10-12 watts. Distortion: Less than 0.1% total harmonic at 
mpedance) 15-100 mv, (c) Gram (high impedance) 70-150 m.v 8 watts. Frequency Response: 10-100,000 cps., within 1 db, 15-30,000 
1) Microphone or Tape Recorder 10-100 m.v. 2. Equaliser: (a) 78 cps. Hum Level: Better than 80 db. down. Damping: Factor: 40 
78". (c) L.P. (d) American NARTB, 3. Filter: (a) Roll-off Skcs Feed Back: High degree of negative feed back giving outstandi 
grad b) 7 kes. (c) 9 kes. (d) 9 kes. (stee c) Level response. (f transient performance (special Partridge output transformer with 
Presence lift. 4, Treble: Lift or cut of 15 db. 5. Bass: Lift or cut of TERTIARY feed back-win ting). Input Required: 250 millivolts 
15 db. 6. Volume Control: combined with ON/OFF switch. Power for 10 watts output. Mains baput: 100-250 v. A.C. 40-60 cycles 
Supply: For radio unit 300 v. 35 m.a. 6.3 v. 24 Finish: Hammered 
bronze with engraved Florentine bronzed panel 


The A.10 ine ALL NECESSARY FILTERS d ne ——————— 
additional Gieer emits ave required. All components ore fully “RECORD NEWS” (November 1954) says: 


tropicalised. 
You can hear this outstanding Amplifier at your local High Fidelity . oy ce juncons, bn pee Ta 
| loudspeaker systems, us distor- 


Specialists or at our Showrooms at Holloway, which are open on week- Its quality of reproductio 
lays from 9 a.m, to 6 p.m. (Saturdays until 5 p.m.). You are particularly b 
ponse leaves nothing to De 
mended without 


a, 
— 


ll normal 
r dequate for @ 
invited to attend our special High Pigetey Demonstrations on Thursday more than adeq"s 


evenings at 7 p.m. If you would like further particulars please write rion infi 
to us (Dept F.) for descriptive booklet. 
lestred 


ARMSTRONG wIRELESS & TELEVISION CO. LTD reservation.” 
WARLTERS RD.. HOLLOWAY, LONDON N.7. Tel: NORth 3213/4 


i ancy res 
nitesimal and «ts frequ 


It can only be praised and recom 


Interested in F.M.? See page 50. 


For 
Reliable 
Power 
Supplies 


RECTIFIERS 


Westinghouse metal rectifiers are still leading the field as the most efficient and reliable 
source of DC power for radio and television. The range of units available embraces all 
outputs from few to thousands of milliamps at any desired voltage, and those illustrated 
represent but a few of the many types in common use 


For further details on Metal Rectifiers; write to Dept. W.W.2 
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING’S CROSS, LONDON, N.! 
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=PREMIER RADIO CO. 


6. H. MORISS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW 
PREMIER TELEVISOR 


SUITABLE FOR USE WITH THE ENGLISH ELECTRIC 
CATHODE RAY TUBE T901 OR ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows 


20 valves (plus cube) Superhet Receiver, tunable trom 40-68 Mc's 
without coil or core changing Wide Angle scanning Flyback EHT 
giving 14 kV. Duomag Focaliser, permanent magnet focusing with 
simple picture centring adjustments, suitable for any wide angle 
Tube, may also be used with a 12in. Tube with very minor modifications 


VISION CIRCUIT 
changer, two IF stages 
special type of Video 
ASSURING ACCURATE 
WIDTH, 


SOUND CIRCUIT. Coupling from anode of frequency changer 
two IF stages, Double Diode Triode detector and first LF Amplifier 
Diode Noise Limiter and Beam type Output Valve, feeding a 10in 
Speaker. ALL COILS PRE-TUNED 

TIME BASES. 2 
excellent interlace 
LINE TIME BASE. Blocking Oscillator using a pentode Yriving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Diode 

FRAME TIME BASE. Blocking Oscillator driving a Beam Output 
Valve coupled through a Transformer to the high efficiency FERROX- 
CUBE Cored Scanning Coils 

POWER PACK. Double wound Mains Transformer supplying ali 
L.T. and H.T. using two full-wave Rectifiers 


Common RF Amplifier, single valve frequency 
Video Detector and Noise Limiter followed by 
Output Valve ALL COILS PRE-TUNED 
ALIGNMENT AND EXCELLENT BAND- 


valve sync. Separator, giving very firm lock and 


The Televisor may be constructed in 5 easy stages 
(t) Vision, (2) Time Base, (3) Sound, (4) Power 


THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING 
COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE 
WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS 
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING 


Pack, (5) Final Assembly. Each stage is fully covered 
in the Instruction Book, which includes layout, circuit 
diagrams and point-to-point wiring instructions, 


UP VERY SIMPLE. The Instruction Book also includes full details for con- 


verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 
individually priced. 


Instruction book 3/6, Post Free 
PREMIER TELEVISOR 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 
first-class Televisor 
Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a |0in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 38}in. Width 19in 
Depth Top !9in. Depth Bottom 2lin 
TUBE ESCUTCHEONS 
pas. & post 
& post 


& post 


H.P. TERMS: DEPOSIT £4.10.0 & 


1- PK 12 MONTHLY PAYMENTS OF 16/11 


& CAR 


TERMS OF BUSINESS: Cash with order or C_.O.D. overt! Pleaw 
add 1/~for Post Orders under 10 -, 1/6 under 40) -. her sted 
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PREMIER RADIO COMPANY =| 


Limited supplies of CR. TUBES RECTIFIERS SPECIAL OFFER !! 
2.4.7. Penci Type 5.T SAVAGE AUTO-TRANSFORMERS 
INPUTS I10 v., 190 v., 200 v., 2980 v., 250 v 
Stud switch control, OUTPUTS 110 ¥ and 
230 v. at 1,200 w. nominal, tested 2.4 KVA 
15A. 3 pin sockets and fuses on panel in 
handsome grey cabinet. Brand new, £7/15/- 
| De Luxe model by Neverlin, £8/15/-. 
P. & P. 10)/- 


versi7c ve ee 
ture Thie ‘uhe . hae 

‘ for the VCRO7 and Ks 50 

Guaranteed full saz » 6/100 

N35 160 

us 2/6 pkg., carr., ine » Baise 


wero 
oe 2eee 
S@naer.-~i 


pletare. Heater volts 4 Type RMI 
4 kV In manufacturer's w » BM 125 ¥. 120 mA 


, x A.C.RI CAR. TUBES 
orton. £1/10/6, plus 5 ' . . ’ 74 = . » 4 = jin. sereen, 4 volt Heater. This Bleotrostatic Tub 
» recommended as eminently mitable for Television 
= ut. Tre Pull Wav 15/- plus 2/6 Pieg., carr, and ine Deta sheets supplier! 


GRAMOPHONE PRE-AMPLIFIER 
Power requirements 200-260 ¥.. 2 mA., and 6.5 ¥. da 
this may be taken off existing radio 

BATTERY CHARGERS... All the components to build the above unit, 28/4, plu 
200-250 v. AC. Will charge 2 v.. 6 v. and 12 v. Car 1/6 pkg. and postage 
Battery at lamp. Housed in strong metal casing 


Pinished tw Green hammered enamel Size fin , 
Silo. wide, sin. high Famous Manufacturer's Surplus of 


Model PC 2. (| Serres nates gama | ANTI - INTERFERENCE AERIALS 


Grey liserd Rexine by PREMIER and does not 
Soe dais 45 if \ contain &x~- Govt. com — offered at a fraction of original cost 


Overa ta 6 
u 13Su in - é Pius 2 P. and P The serial @ designed for reception of long, medium 
learance © i fi 7 P aed short waves with any ordinary of communtoations 
reomver having ao Input impedance greater than 1,000 
All ineerporate metal rectifiers. Transformers are suitab'e ohins long/medium waves and 150 ohms short waves 
for 200-250 © A.O. eyvle mains The inetallation discriminates against locally generated 
m oo Cat. No @levtrica! interference, eapectally on the short wave- 
dimensions 16! | 2002 Charge 6 volt accumulator at l amp. Resist hands The equipment enables the installation of an 
l4}in. « l0jin | ance, supplied to charge ' volt Accumula 5.3 Mele flatiy-taned dipole whieh operates as a “ T 
Clearance under lid whet. closed 6)in. tor 3 4 m medium and long waves, The aerial and re 
bove Cabinets are supp! with Pane!, Carrying | 2004 Charges 2,6 and 12 v accumulators at | amp. 19/11 ceiver transformers are intended to be intereonnected 
Hand lie and Clips i with a 70 ohms co-axial cable 
PP king and Postage 2/6 ALUMINIUM CHASSIS [6 s.w.g. COMPONENT PARTS 
Substantially made from Bright Aluminiom with four esta! Prana’ ‘ ed 


oo 
7 es 


6v. l ame 
CASINETS—PORTABLE oe fam 
2v. 4 amp 


ce 
FOODS 
‘s'' 


Comprising 
je «9 a " me eacoh Alumemlom transformer, Transformer ‘ip 
. ” 9 j «3 9 rubber sucker, jin. jin. brass serew, 4AB x jin. trans 
5S-WATT AMPLIFIER x «2 3 ix 0» Se ll belt, 4BA nut 
p metal case. Output suitable for 15 ohms / 16 x 10 y 3 Receiver Transformer, Complete with ineulators. clips, 
~ : 7 16 x 8 « 2pin etc. poretlain ineulators 2 each, G01t. imeulated aeria) 
ums Speakers. Input switched for pickup or 6 wire, GOL, Guecenell emvaninh Gate band 
iY GD Geaves. TG Samae PANELS 16 sw Installation instruction leaflet included 
7x 4in : LE«S OO-AXIAL CABLE & AERIAL WIRE. 15 - 
1/6 pkg. and carr 
COMPLETE, 35) -, plus 1/6 pke. and carr 


AR. MULLARD S10 AMPLIFIER | 12-% - a-3 UALITY CRYSTAL PICK-UP 
Based on the Mullard eirenit, Combined change-over tah ; fpf» rt 7 OTHERMEL TYPE U48 26 - 


switeh for standard, L.P. records and radio. Ping-in Pins 1/4 Pe Oo toes 
filter network 18 ene Postage and packing 7/6 . Prlnhtronen as 


The New 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2 SPEED TAPE UNIT MARK 6 


COMPLETE 3 is CASH 


Pac’ ing & Carriage 1 gn 


Including Reel of Scotch Boy Tape and Microphone) 


or Complete Kit including All Parts, Valves, Speaker ag HP. TERMS 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind Depost £1049 and 2 


Spool and sinahly pala ae 00.12.9 
h £37 4 0 plus pkg. & carr. 15/-. 
ee ore SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW :— 


Amplifier (buil., wired and tested with Speaker £14/15/-, plus 
SPECIFICATION postage and carriage 7/6 


TWO SPEEDS 7jin. AND 3lin. %& 7 VALVE HIGH QUALITY Hire pozmese terms, Deposit £3/13/9 and 12 monthly payments 
PER SECOND. AMPLIFIER. of £1 


Amplifier ‘Kit including Speaker £11/0- plus packing and 
Pe pene ae % INDEPENDENT TREBLE AND carriage 5/- 


* MAGIC EYE RECORD LEVEL Hire purchase terms, Deposit £2/15/- and 12 monthly payments 

saont TAPE REELS Pao- of 15/6 

VIDING PLAYING TIMES OF INDICATOR. New Lane 2-speed Tape Unit Mark 6 £18/10/- plus packing 
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26. Additional Applications of the PCF80 


The Mullard PCF80 was designed primarily as an additive mixer for front end stages in 
tand I and Band III television receivers and converters in association with the PCC84. 
This applic stion has been discussed in Valves, Tubes, and Circuits Nos. 15, 16, and 17 (available 
as reprints with additional notes) The low interelectrode capacitances and short grid base 
of the valve make it suitable for a number of other applications in which the EF80, ECL80, 
ECC82. and other valves have hitherto been used 

In television receivers the triode and pentode section of one PCF80 can, with certain limita- 
tions, be used to perform separate functions. The performances of the two sections in various 
audio and video circuits are briefly discussed below. A chart, indicating the permissibility of a 


large number of combinations of function, will be included in the reprint of this advertisement. 


When the triode and pentode of the PCF80 are to be used the earthy end of the if. coil is obtained with 0.luF min. 
in different circuits in a television receiver, the advisability for a 50 c/s interfering signal and 0.001luF min. for 10 ke/s 
of a particular combination is determined by the internal The most stringent of the combinations in this respect is 
coupling bet ween the sections, ¢ specially if the signal levels with the pentode as sound i.f. amplifier and the triode as 
are widely different, or if the pentode is to be the first valve 1 timebase or video valve 

of a high gain cascade circuit Use in such a cascade Phe pentode may be used as a video amplifier in place of the 
circuit is inadvisable unless the total gain of the stage, or EF80 with a slightly reduced gain but a greater peak-to- 
the source impedance, is very low With a low source peak output; or as a synchronising pulse separator with a low 
impedance, moreover, hum becomes a limiting factor screen grid voltage and a high value of anode load to obtain 
The internal coupling has two components: the cross a very short grid base. The triode may be used as a frame 
capacitances, and the k age paths across them. The pulse clipper or as a conventional frame blocking oscillator 
leakage paths are negligible in all but the most critical toth sections may be used in a multivibrator circuit to 
combinations of function Lhe most important capacitive produce a line scanning waveform A resonant circuit in 
coupling is that between the anode of the triode and the the triode anode circuit can help to stabilise the natural 
first grid of the pentode Its maximum value is 0.16pF frequency of the oscillator, if it is locked by a flywheel 
plus the valveholder capacitance of 0 15 to O.ApF. The eyvnchronising system. This can be achieved by returning 
capacitances from the pentode to the triode grid are less the control grid of the pentode to a source of controlling 
than 0.02p! bias. In this application no interference is seen if either 
The use of the triode in audio applications is restricted by ection of the valve is used for synchronising pulse separa- 
the leakage paths, which will make operation impossible at tion or clipping. But with the pentode in this multivibrator 
low audio levels when the pentode is used in a video or cireuit and the triode acting as a frame timebase blocking 
timebase circuit. Conversely, the combined effect of the oscillator, some interaction between line and frame scan- 
cross capacitances and their shunt resistances prevents the ning occurs. This combination is not recommended 

uae ol the pentode as an audio valve when the triode 1s In fringe areas, 40 »-line operation under nosy conditions 
used in a video or timebase circuit. The power output of a is considerably improved by flywheel synchronisation. The 
single triode or even of two in push-pull is insufficient for line timebase coincidence detector which is necessary can 
use in the audio output stage incorporate the PCFS0 pentode with the two coincident 
With the pentode as a sound or vision if. amplifier, the pulses applied to the control and screen grids. The triode 
triode may be operated in timebase, video i.f., or audio can then act as the separate pulse amplifier. In this 
circuits It is necessary to minimise hum by effectively application the triode or the pentode may be transferred 
earthing the pentode grid or at least by providing the to any of the other scanning applications already discussed 
lowest possible impedance to earth The impedance without undesirable stray coupling effects. 

should not exceed 40kQ at low frequencies, and it should Circuits for the recommended applications will be published 


be still less at higher frequencies. Capacitive decoupling of in a future advertisement in this series. 
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As She Is 


’ 

Fiver since wireless telegraphy became practicable, 
the tongue that Shakespeare spoke has proved short 
of words for the clear expression of ideas connected 
with the new method of communication. True, the 
long-forgotten journalist who wrote, at the turn of 
the century, about “the message being flashed” was 
inspired. That phrase, though never quite to the 
taste of the professional, conveyed to the layman (at 
least in the days of spark transmitters) a vivid and 
not inaccurate impression of what really happened. 
But, after 50 years or more, messages are still being 
flashed, and the public seems sadly in need of a new 
phrase. 

Of course, it was not until broadcasting came that 
radio made a big impact on the public at large. We 
then had an unrivalled opportunity to start off on 
the right foot. The word “ broadcasting” itself was 
a first-rate example of figurative English, derived in 
accordance with the best tradition. It is with shame 
that we admit ignorance of the true paternity of this 
heaven-sent word. Was it of American origin? 
Anyway, “ broadcasting” was at once adopted by the 
professional, but, with a queer lack of good taste, 
the man in the street showed a strange preference 
for “the wireless” and later for “ the radio.” 

Each new development brought its own inept 
phraseology. Television was no sooner established 
than the expression “ radio and television” began to 
trip off the lay tongue (and sometimes, alas, the pro- 
fessional one as well). A nice puzzle it must make 
for a foreign visitor with a mainly academic know- 
ledge of English, who may reasonably guess that our 
television is transmitted pneumatically! We were 
not surprised to see the other day the headline 
“ British Radio and V.H.F.” in a lay journal. 

The latest innovation in sound reproduction— 
ready-recorded magnetic tapes—might easily become 
the next victim of our genius for choosing the con- 
fusing name. They have been referred to as “ pre- 
recorded tapes,” which might mean virgin tapes, and 
“tape recordings,” which might mean anything. 
Fortunately, there is some hope here that a reason- 
ably clear and descriptive name will prevail. E.M.L., 
the pioneers of these new rivals to disc records, 
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assure us they are to be known as “tape records.” 

The B.B.C. has not, we fear, proved itself a zealous 
guardian of the language of its own medium of com- 
munication. Some time ago a correspondent drew 
attention in our columns to the absurdity of that 
favourite B.B.C. expression “ pre-recorded” by 
enquiring about the meaning of. “ post-recorded.” 
We believe there is some subtle significance in such 
variants as “the programme was recorded,” “ pre- 
recorded” and “from a recording,” but nobody 
seems to know the code. Then there is the most 
abominable of all B.B.C. words “ tele-recording ” 
which seems utterly unnecessary in any imaginable 
context. Why “tele-,” when, in most cases, distance 
is not an essential factor? Unless the Corporation 
mends its ways, abominations like “the telly” will 
soon become respectable and accepted. 


Anarchy in the Ether 


RECENT newspaper stories about experimental 
transmissions from the so-called “Europe No, 1” 
station on the Felsberg make sad reading, and serve 
to emphasize the chaotic state of congestion on the 
medium and long-wave broadcasting bands. The 
station has been transmitting test signals on various 
frequencies between 238 and 255kc/s. Naturally 
enough, as all the channels in that band are already 
occupied, severe interference has been caused, and 
protests have been made by the authorities con 
cerned. The Saar has no allocation in the long-wave 
band, and so it is difficult to see any excuse for these 
attempts on the part of the station to find a niche 
for itself. 

The Copenhagen Plan is almost a dead letter. For 
example, under it the two German Republics and 
Austria are allowed between them 15 medium-wave 
stations, but have ong | 65, plus 37 stations run by 
the occupying Powers. Clearly, the only solution lies 
in drastic reduction of the number of medium-wave 
stations, with supplementary reinforcing services on 
v.h.f. To evolve a new plan on this basis must be 
the first task as soon as the international climate is 
favourable for a conference. 
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Television Society s Exhibition 


A N annual event of importance to television enthu- 
siasts, the Television Society’s Exhibition, was held 
this year on January 6th-8th. Marconi’s had a camera 
chain in operation, which provided shots of the exhibi 
tion itself, and Belling-Lee arranged the distribution 
of the signal and also of the B.B.C. programme to 
exhibitors demonstrating apparatus. Belling-Lee also 
had a demonstration of the effects of interference 
suppressors in television reception in Bands I and 
III. Under the conditions of test a Band I sup- 
pressor in the leads to a small motor proved very 
effective in eliminating interference on Band I, but 
was quite ineffective on Band III. It was shown that 
to obtain suppression here a special suppressor had 
to be mounted inside the motor frame close to the 
brushes. Dubilier showed inductors and capacitors 
for suppression, the inductors being miniature dust- 
core types which it is recommended should be con- 
nected in series with the motor field windings close 
to the brushes 

The effect of the form of modulation upon ignition 
interference was demonstrated by the G.E.C. A signal 
with positive or negative modulation was fed, with 
interference, to a receiver which could be appropri- 
ately switched to deal with either type of modulation 
The superiority of positive modulation was most 
evident. Although the black spots of interference with 
negative modulation were in themselves less evident 
than the white spots with positive modulation, the 
synchronizing was so greatly affected that the picture 
was useless, whereas with positive modulation the 
synchronizing was hardly affected at all. 

Interference is, of course, a matter of major import- 
ance in fringe areas, and a scheme which may well re- 
duce it and also permit a useful signal to be obtained 
in screened locations was shown by J. S. Fielden. This 
is a three-valve pre-amplifier designed for mounting 
on an aerial pole and powered by a 50-c/s supply 
which can be fed to it through the same coaxial cable 
that is used for the signal. It is intended for use where 
it is possible to take advantage of neighbouring high 
ground to erect an effective aerial, perhaps at some 
distance from the receiver, The repeater 2000/S5 has 
a bandwidth of 10 Mc/s and can be used with solid- 
dielectric coaxial cable at distances up to 500 yards or 
with semi-air spaced cable up to 1,000 yards. It 
operates on Band I. For Band III a convertor unit 
will be available which will be pre-set to change the 
frequency of the Band III signal to a Band I channel 
adjacent to the normal Band I signal, so that th 
repeater will handle both signals 

Another kind of repeater, intended as a line ampli 
fier for a television relay system, was shown by G.E.( 
The interesting thing about this was the use of tran 
sistors instead of valves The advantages of tran- 
sistors for this type of application are, of course, their 
small size, robustness and need for only one supply of 
low-voltage power, The amplifier actually uses experi- 
mental point types, and it works at a centre frequency 
of 5 Mc/s with a bandwidth of 3Mc/s. A gain of 
32 db is obtained and the frequency response is flat 
to within +0.5 db over the 3-Mc/s band. 

Test apparatus naturally formed a large section of 
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the exhibition, and of particular interest was the equip- 
ment developed by Bush Radio for the testing and 
alignment of television sets in production. The heart 
of the instrument is a swept-frequency oscillator 
covering about 33-39 Mc/s for if. alignment using a 
athode-ray display. Spot frequencies are also avail- 
able for sound-channel rejector adjustment and 
checking 

The if. sweep can be heterodyned to the video 
range and the resulting video sweep used to modulate 
r.f. carriers in Bands I and III. Complete television 
signals, both sound and vision, are provided on three 
hannels in each band, and the vision signal is modu- 
lated in alternate “lines” by the video sweep and by a 
S-usec pulse. The receiver output is displayed on a 
double time-base tube to show the overall video re- 
sponse and the pulse response. Final alignment and 
adjustment can then be carried out in an overall test. 
Che outputs are “ piped” around the factory to the 
test positions 

A swept-frequency 


oscillator of the serviceman’s 


Television pre-amplifier by J. S. Fielden; for a remote aerial. 


Band lil convertor (below) for the type !320 Cossor Tele 
check swept-frequency oscillator (above) 
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type was shown by Cossor. This is the 1322 Tele- 
check which covers Bands I and III and gives a 
10-Mc/s sweep on its fundamental and proportionally 
more on its harmonics. The fundamental range is 
10-22 Mc/s. A crystal-controlled marker generator is 
included. A Band III convertor, model 1321, for the 
older 1320 Telecheck, which covered Band I only, was 
shown. It is arranged to screw on to the 1320 instru- 
ment. 

Amongst an interesting selection of American test 
gear shown by Livingston Laboratories was an oscillo- 
scope designed for maintenance and adjustment of 
television transmitter and studio equipment—the Tek- 
tronix type 524-D. It can be used for observing the 
waveforms of complete television frames or single lines 
or portions of lines. The Y amplifier has a maximum 
frequency of 10 Mc/s and is flat to 5 Mc/s, while the 
timebase rate is continuously variable from 0.01 sec 
per centimetre to 0.l sec per centimetre. Special 
features include variable sweep delay, sweep expansion 
for magnifying detail), an amplitude calibrator and time 
markers at intervals of 1 «sec, 0.1 “sec and 0.05 usec. 

Radio-Aids showed a small three-stage i.f. amplifier 
feeding a crystal detector and microammeter. It is 
available pre-tuned to any Band I channel and cali- 
brated to measure signal inputs up to ImV. It is 
intended for use in aerial and feeder testing and, with 
a known aerial, for determining the field strength so 
that a dealer may decide beforehand what sort of aerial 
it will be necessary to erect. 

Apparatus for the measurement of oscillator drift on 
Band III was shown by Ferguson. A crystal-controlled 
signal is fed into the receiver under test and the if. 
output is mixed with another crystal-controlled oscil- 
lator. The initial adjustment is to zero beat. Oscillator 
drift then causes the beat frequency to rise and this is 
recorded by a Servograph. 

Printed-circuit technique is developing rapidly and 
T.C.C. showed many examples. One of considerable 
importance for the future was the basis of a Band III 
tuner and well showed the advantage of the technique 
in securing uniformity of lead length in production. 
Another example was an aerial filter, intended for 
receivers using a 34.65 Mc/s if., to prevent if. break- 
through. With the circuit of Fig. 1, the coils and 
capacitors are all printed. The insertion loss is 2 db 
and at all frequencies below about 41 Mc/s the inser- 
tion loss is never less than 20 db and reaches a maxi- 
mum of 34db at 38 Mc/s. 

There was very little evidence of work on colour 
television except in the field of cathode-ray tubes. 
20th Century Electronics had modified one of their 
four-gun oscilloscope tubes so that the screen was 
divided into four quarters, one having an ordinary 
white phosphor and the others having red, green and 
blue phosphors respectively. The four electron guns 
were arranged in a corresponding pattern, with one 
directed on each phosphor, so that it was possible to 
display white, red, green and blue television pictures 
simultaneously. Each gun had its own electrostatic de- 
flection plates and these were fed from the common 
scanning generators through blocking capacitors so 
that individual shift voltages could be applied. It was 
also possible to control the brightness and contrast of 
each picture separately. 

On the Mullard stand were some 14-inch experi- 
mental c.r. tubes with coloured phosphors, intended 
for use in colour-picture monitors of the type in which 
the three coloured images are combined optically by 
dichroic or half-silvered mirrors. The tubes, which 
WIRELESS 
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T.C.C. printed *i.f, breakthrough "’ filter. 


are electrically identical and operate with 12 kV on the 
final anode, are the types 36CDD12-3, -4 and -5, 
having blue, green and red phosphors respectively. 
Another new experimental tube shown by Mullard 
was the 4MK13 flying-spot scanner, intended for use 
at the transmitting end for scanning coloured slides 
and films. To obtain the necessary high level of 
brightness the anode of the triode gun operates at 
25kV, while the 5-inch screen is claimed to give a 
substantially panchromatic light output. 

Various colour phosphors were demonstrated in 
Ferranti cathode-ray tubes by the chemical manu- 
facturers Derby & Co., and here the difficulty of pro- 
ducing a good red-emitting phosphor was very evident. 
Most of the colour television demonstrations so far 
have, in fact, given rather poor colour rendering in 
this particular component. 


TELEVISION STANDARDS 
CONVERSION 


Possibility of Direct Electronic Method 
By H. A. FAIRHURST* 


’ 
REE conversion in television is by no 
means new, but it is probably not common knowledge 
that there is a possible alternative to the “ brute force” 
method (of a camera viewing a c.r.t. monitor) used 


during the “Eurovision” programme exchanges. 
Whether this alternative could be developed into a 
system capable of giving acceptable results is not 
known, but it has a sound theoretical basis and has 
been proved to work on the bench. 

The fundamental principle of the alternative system 
is that selected lines of picture information at the 
higher definition are stretched in time until each 
occupies the line duration of the lower definition 
system. This is performed by feeding the selected 
picture line into a delay line of sufficient delay to 
accommodate the whole slice of information at once, 
and then switching the characteristics of the delay line 
while the information is still all inside the line so 
that when it does emerge it does so at the new desired 
rate. 

Because the higher definition lines occur at a greater 
rate than those at the lower definition, some of them 
must be sacrificed, but from the point of view of the 
lower definition user he will not miss what he has 
never had, and as the system is theoretically capable 


"Murphy Radio 


of giving full horizontal definition his picture should 
be fully up to standard 

The system works in its simplest form if certain 
fixed relationships are preserved between the tw 
standards. For example, it is assumed that the frarne 
frequency is the same in the two cases It is als 
assumed that the line frequencies are related in som« 
simple manner—2:1, 3:2, 5:3, et This can be 
argued to be a definite disadvantage of the system 
for these particular ratios, assuming 405 lines to be 
the lower definition standard, call for 405 lines, 5¢ 
frames, sequentially anned, 6074 lines interlaced 
and 675 lines interlaced, respectively, in the corré 
ponding higher definition systems 

A 405-line non-interlaced system is a case by itself 
and will not be further considered here, while 607 
and 675-line systems do not appear anywhere a 
accepted standards However, of these three, it can 
be shown that only the 675-line system is an acceptable 
higher definition to be linked by electronic standard 
conversion to 405 lines, and this because of the desir 
ability of preserving the interlaced scan 

For the of illustration, the 675-405 lin 
case is shown in Fig. 1, which indicates the sequenc: 
of lines chosen from the higher definition (numbered 
to make the consecutive lines at the lower definition 
(broken lines Three delay lines are required to 
handle the information without overlap, and the form 
and timing of the delay line switching pulses are shown 
Owing to the need to use three only out of every five 
high-definition lines, and to the consecutive natur 
of the lower definition lines, there will be a regula: 


purpose 


Fig, Showing how the high-definition lines (numbered) 
are selected and distributed in sequence to the three delay 
lines, where they are stretched in time to produce the lower 
definition lines (broken lines) which follow continuously upon 
each other. The waveform of the delay-changing current is 
shown for each delay line 


Fig. 2 Simplified block diagram of one of the delay 
channels. The input goting generators are controlled by 
the 675-line sync pulses and the output gates from a 5 
count-down circuit operated by these pulses 
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yf the picture in a vertical direction, 
hown to be a fixed pattern and 


light deformation « 
Dut thi an be 
normally invisible 

As three delay lines are required to handle the con- 
version, it is necessary to provide switching and gating 
ircuits to switch the desired picture lines into the 
correct sections and also to sample the three outputs 
in turn so as to combine them into the lower definition 
ignal. Ar the time means must be provided 
for switching the constants of the delay lines at the 
correct times and for the correct durations. Fig. 2 is 
a simplified block diagram of one of the delay channels 

What of the delay lines themselves? The criterion 
here is that their constants must be capable of being 
switched t hange the velocity of propagation 
through them This could be done by winding the 
elements of the line on closed ferrite cores which can 
be saturated magnetically by current flowing through 
an additional winding. One arrangement success- 
fully tried was to wind each element of the delay line 
48 a toroid on a small ferrite ring and then to string 
them all on to a copper rod through which was passed 
the saturating current. Such a coil wound on a grade 
of ferrite suitable for the frequencies involved has its 
inductance d to nearly one-sixth when the core 
is saturated, so the smaller change required for the 
onversion proce easily obtained with quite prac- 
ticable saturating currents 

Further removed, perhaps, from the bounds of pos- 
number of elements required in each 
line to obtain the requisite delay. It will obviously 
be a large number, and will depend a lot on the phase 
haracteristic that can be maintained, but if a cut-off 
frequency of 20 Mc/s be assumed, with the values of 
L=25“H and C=10pF the number works out to 
be over 6,001 [his would present a pretty problem 
for the designer, but it is no doubt not insoluble 

Fig. 2 is very little 
hint of the 
volved. It does not indicate, for example, that means 
must be provided for obtaining an exact timing of the 
outcoming information and for matching the outputs 
of the three delay lines. Fortunately the time inter 
vals allow the saturating current pulse to be shifted a 
few microse either way, and this facility could 
provide a micrometer adjustment on the time the 
information in the line and, therefore, of the 
instant it begins to emerge. Control of the duration 
of the outcoming line of information can be achieved 
by varying the actual amplitude of the saturating 
urrent pulse. In this connection it must be noted 
that the current must have a d.c. com- 
ponent in order to prevent any tendency to saturat« 
the cores in both directions 

Bench experiments with short sections of line have 
demonstrated the stretching of a pulse and also the 
various other effects that would be expected on 
theoretical grounds when the constants of a line carry- 
ing a signal are switched. These experiments have 
hown that to develop such a standards 
would be a undertaking, but they 
hown it to be impracticable 

A system of conversion such as this offers one kind 
of solution to the problem of compatibility in colour 
television. It would make possible, for example, the 
transmission on 405 lines of monochrome versions of 
olour pictures which were being put out on some 
higher definition system—or, indeed, the transmission 
of coloured 405-line versions of these higher definition 
olour picture: 
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@AVIGNON 
Estimated polar diagram for 
the transmitter when it is 
on full power. The dotted 


line shows the present 
estimated coverage. 


By 


CHARLES B. BOVILL 


A.M.LE.E., M.Brit. 1. R.E. 


. 
FORCALQUIER 


@ AUBAGNE 


LA SEYNE SS 


ee. 


. os o 
DIGNE St. SAUVE 


7 
CASTELLANE 


DRAGUIGNAN® 
| FREJUS 


TOULON 


ge 
ILES O'HYERES 


VONTE 


ry] 

\ ITH several different standards being used for 
television in Europe, it was inevitable that eventually 
the problem of a transmitter located on a “ standards 
frontier” should arise, and it is therefore of interest 
to examine what has been done in the case of the 
Monte Carlo television station which was recently put 
into service. 

This station, which is the second commercial 
television station to be opened in Europe (the other is 
in the Saar), is situated on Mont Agel, a 3,500-ft 
mountain overlooking the Principality of Monaco and 
only some 10 miles from the Franco-Italian frontier. 

Since the station is sponsored commercially, and 
the sponsors are French and handling the publicity 
for French merchandise, the role of the station is to 
serve the thickly populated area lying between Men- 
ton to the east and Toulon and Marseille to the 
south west. As Italian television standards differ 
from the French 819-line system the transmissions 
would not normally be receivable in Italy. Special 
receivers will soon be available for this area, however, 
so that programmes intended for Italian viewers will 
also be possible. 

The design of the station therefore called for the 
maximum cover towards the south east, and adequate 
cover for the Principality and French towns extend- 
ing to the Italian frontier. It will also be appreciated 
that there is no requirement for any cover over the 
sea over an arc of about 150 degrees to the south 
east and south west, nor for cover over the almost 
uninhabited Alpine region to the north. 

The rather special cover requirements have enabled 
the designers and manufacturers of the station, the 
Société Radio Industrie, to construct a most econo- 
mical and effective installation by the use of direc- 
tional high-gain aerials. The aerials, which are of bat- 
wing type, provide a main lobe with a horizontal width 
of about 45 degrees which provides the main Riviera 
cover towards Nice, Cannes and Toulon. Very small 
secondary or side lobes—usually a serious problem 
to eliminate in directional aerial design—provide, with 
slight modification to the aerial array, the necessary 
cover for the nearby towns towards Italy. The aerial 
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arrangement incorporates radiators for video and for 
sound, each having a power gain of about 10, the 
effective radiation on the video frequency of 
199.7 Mc/s being 50kW and on sound 12.5kW at a 
frequency of 188.55Mc/s. The polarization is 
horizontal for both video and sound and the French 
819-line standard is used, requiring of the aerials a 
bandwidth in excess of 10Mc/s. The standard 
arrangement for France of single sideband trans- 
mission is retained. 

Next year the power will be increased and the 
coverage improved as a result. 

Preliminary reports of reception indicate very 
satisfactory results, with clear and steady pictures 
at St. Tropez, 50 miles from the transmitter. Since 
the signal travels partly over water to some of the 
towns to be served by the main lobe, this result is 
probably to be expected, but it is also reported that 
good reception is obtained at inland towns such as 
Draguignan, at which position the signal path is over 
soil which is notorious for its poor conductivity. 

The studios from which the programmes originate 
are situated in the town of Monte Carlo some 3,000ft 
below and two miles from the transmitter acrials. In 
order to avoid the use of buried coaxial cables and 
their attendant expense for installation and main- 
tenance, and in order to avoid phase distortion in 
the cables, a duplicated 4-cm radio link conveys the 
modulations to the transmitters. 

The sponsors of the Monte Carlo television station 
are the “Images and Sound” group, which also 
operates the Saar television station and which will 
shortly put into service the extra high-power sound 
broadcast station for sponsored programmes at 
Felsberg. 

The commercial programme policy of this group 
is original and differs from that practised in the 
U.S.A. in several respects. As an example, the group 
themselves arrange and compose the programmes 
which are acquired by the publicity organization and 
the advertising matter is integrated into the pro- 
gramme in a restrained way. Also, the publicity is 
restricted to one minute every quarter of an hour 
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Television News 


RECENT pronouncements on the possibilities of thx 
introduction of colour television by the B.B.C. within 
the next tw been clarified by E. L. E 
Pawley (head of Engineering Services). He points out 
that the decision has yet to be made by the Govern 
ment (with the advice of the T.A.C.) whether or not 
we are to have a compatible system. The B.B.C. Re 
search Station is experimenting with the 
American N.T.S.C. compatible system adapted to our 
405 lines with a 5 Mi bandwidth, but is also work 
ing on a non-compatibk tem. This would require a 
greater bandwidth and, therefore, could not be accom 
modated in the present channels in Bands I and III 
Sir George Barnes, B.B.C. director of television, thinks 
a decision may be reached by the end of the yea 

As part of the permanent cross-channel television link 
to be established by the Post Office a two-way cablk 
link between London and St. Margarets Bay is to be 
rented permanently by the B.B.C. Presumably the 
Post Office will be to provide similar facilitie 
for the LT.A. should they be required. Until the 
permanent stations for the cross-channel link are set 
up in about three time the cable will be ex 
tended from St. Margarets Bay to Swingate, near 
Dover (a distance of about two miles), where the 
B.B.C.’s temporary radio link with Cassel is installed 

Test transmissions from the temporary low-power 
television transmitter at Tacolneston, 10 miles south 
west of Norwich, started on January 17th. It is planned 
to bring the station into regular service on February 
lst. Operating in Channel 3 (carriers 56.75 Mc/s vision 
and 53.25 Mc/s sound, slightly offset) with horizontal 
polarization, the temporary station will serve an area 
bounded by Aylsham, East Dereham, Watton, Diss, 
Beccles and Acie. Vision signals from Alexandra Palac« 
will be picked up near Bury St. Edmunds and relayed 
by radio to the transmitter site. Sound will be con 
veyed from Alexandra Palace by line 

For testing Band III aerials and receivers unde: 
practical conditions a test-pattern vision signal is to 
be radiated from a temporary 1-kW transmitter near 
the site of the LT.A. South London station. The 
transmissions, which are due to start on April Ist, are 
to be conducted by Belling & Lee. 
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Baird Memorial 


AN appeal for funds for a Baird memorial has been 
launched by the Royal Technical College, Glasgow 
where Baird was a student from 1906 to 1910. It is 
proposed by the governors of the college to establish 
an annual memorial lecture on developments in tele 
vision and related ficids and to provide a Baird prize 
in the Department of Electrical Engineering. Dona- 
tions to the Baird Memorial Fund should be sent t& 
the Secretary/Treasurer, Royal Technical Colleg: 
George Street, Glasgow, C.1 
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Another “Festival of Sound” 


V.H.F. Broadcasting 


WITH the announcement of the P.M.G.’s approval of 
in additiona if. station at Wenvoe—making 10 
© far approved by the Government—the B.B.C. has 
made known the frequencies to be used by the 30 
transmitters at these stations Ihe frequencies, to- 
gether with the e.r.p. for each transmitter, are given 
in the table below. Incidentally, with the exception of 
those for Holme Moss and Blaen Plwy, the frequencies 
onform to the plan for Band II drawn up at Stock- 
holm in 19 Ihe frequencies given for Wenvoe, 
however, have yet to be confirmed by the Post Office. 


Home | Light Third | E.R.P. 


(kW) 


(Mc/s) (Mc's) (Mc/s) 


Wrotham (Kent) 89 | 91.3 120 
Pontop Pike (¢ 
Durham) 
Divis (N. treland) 90.1 
Meldrum (Aber 
deenshire) 88.7 
N Hessary Tor {S$ 
Devon) 
Sutton Coldfield 
(Warwicks.) 
Norwich 
Blaen Plwy (Cardi 
gan.) 
Holtltme Moss 
(Yorks.) 
Wenvoe (Cslarr 


88.5 90.7 60 


92.3 


90.9 


When announcing the inclusion of Wenvoe in the 
first batch of v.h.f, stations, scheduled to be com- 
pleted by the end of 1956, the P.M.G. stated that the 
relevision Advisory Committee had recommended the 
adoption of the B.B.C.’s long-term plans for v.h.f. de- 
velopment. We understand that these provide for a 
total of 26 stations, at most of which there will be three 
transmitters or even a fourth where a station 
two region 
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Repeat Performance 


AS announced in December, G. A. Briggs, of Wharfe- 
dale Wireless, is giving another lecture-demonstration 
on sound reproduction at the Royal Festival Hall. 
London, on May 2lst. Tickets are priced 5s 6d and 
3s 6d. Within a few days of the announcement of 
prices, all the tickets for the cheaper seats were sold, 
but as we go to press there are still some 5s 6d tickets 
available from “hi-fi” dealers in London. 

Mr. Briggs is also giving a similar demonstration in 
St. George’s Hall, Bradford, on April Ist, at 7.30 
Pickets at 3s 6d and 2s are available from J]. Wood & 
Sons, Sunbridge Road, Bradford 
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Valve “Balance of Trade” 


WHILE the exports of valves and c.r. tubes continue 
to decrease imports of these accessories have increased 
by over 100 per cent during the past year. 

Exports of valves during the first eleven months of 
1954 (the latest analysed figures available) totalled 
£1,743,692, and cathode-ray tubes £122,729, whereas 
the comparative figures for 1953 were £1,867,079 and 
£147,590. The actual numbers of valves and cathode- 
ray tubes exported were 4,447,548 compared with 
4,643,005 in 1953. 

Figures for the first eleven months of 1954 com- 
pared with the same period in 1953 show an increase 
of 131 per cent in the number of valves imported and 
66 per cent in the number of c.r. tubes coming into 
the country. The total value of these imports was 
£3,075,419 compared with £1,679,352 the previous 
year. 


** Wireless World” Index 


THE index to the materiaji published in Wireless 
World during 1954 is now available from our 
Publishers, price 1s (postage 2d). It includes both 
general and classified indexes. Cloth binding cases 
are also obtainable with index, price 6s 5d by post. 
The binding of readers’ own issues can be under- 
taken by our Publishers, the cost, including binding 
case and index, being 17s 6d plus 1s 4d postage on 
the bound volume. 


NEW YEAR HONOURS 


Among those receiving decorations in the New Year 
Honours List are:— 
C.M.G. 


McCall, assistant director of television, B.B.C. 


O.B.E. 
J. Clarricoats, general secretary, Radio Society of Great 
Britain. (See “ Personalities.”) 
V. M. Roberts, manager, electronic sales department, 
B.T-H. (See “ Personalities.”’) 
M.B.E. 
S. W. Brown, chief radio officer (I.M.R.C.) of s.s. Scythia 
D. Fairweather, chief of crystal production, Marconi’s 
W.T. Company. 
H. L. Peddle, signals officer, telecommunications depart- 
ment, Ministry of Transport and Civil Aviation. 
J. J. Sarche, chief inspector, Ultra Electric, Ltd. 
“ Personalities.”) 
B.E.M 


R. Carter, laboratory mechanic, Royal Navy Signal 
School 

C. W. Jacobs, chargehand (mechanic), Radar Research 
Establishment, M.o.S. 


R. C 


(See 


J. CLARRICOATS, 0.B.E. 


V. M. ROBERTS, 0.6.E. 
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PERSONALITIES 


B. G. H. Rowley, M.A.(Oxon), A.M.LE.E., Marconi’s 
technical representative in the U.S.A. and Canada since 
1950, has been appointed manager of Marconi’s Maritime 
Division in succession to G. Tyler, who, although 
having reached retiring age, is continuing with the com- 
pany as its representative in West Africa. Mr. Rowley 
was concerned with the development of marine radar at 
R.N. Signal School at the beginning of the war and 
was subsequently appointed to the staff of the British 
Admiralty delegation in Washington. From the end of 
the war until joining Marconi’s he was staff radar officer 
Lt. Cdr.) with the Joint Services Mission in America. 


Dr. W. J. Thomas, Ph.D., B.Sc., A.M.Brit.I.R.E., has 
left the Norwood Technical College where he has been 
since 1947—for the last four years as principal. He has 
been appointed one of H.M. Inspectors of Schools, the 
major part of his work being concerned with technical 
colleges in South Wales. It was largely due to his interest 
that the Television Society’s experimental transmitter 
was installed in the college, which also houses the 
society’s museum. For a short period at the beginning 
of the war Dr. Thomas was education officer at the 
R.A.F. Radio School, Cranfield, and from 1942 until the 
end of the war was senior instructor at the Army Radio 
School, Petersham, Surrey. 


John Clarricoats, G6CL, the well-known general secre- 
tary of the Radio Society of Great Britain, who is 
appointed an O.B.E. in the New Year Honours, recently 
completed 25 years’ service with the society. In addition 
to receiving a gift from the members, mentioned last 
month, he was also awarded the R.S.G.B. Calcutta Key 
“in recognition of his outstanding service to the cause 
bm came friendship through the medium of amateur 
radio. 


Vernon M. Roberts, B.Sc., A.M.LE.E., appointed an 
O.B.E. in the New Year Honours, has been with B.T-H 
since 1924, when on graduating at the University of 
Wales he started a three-year student apprenticeship 
During the war he was concerned with the development 
and production of radar equipment. He is now manager 
of the company’s electronic sales department and a direc 
tor of Multi-Broadcast (Engineering), Ltd. Mr, Roberts 
has for some years represented B.T-H. on the Radio Com- 
munication and Electronic Engineering Association, of 
which he was chairman in 1950. 


J. J. Sarche, who has been appointed an M.B.E., has 
been with Ultra Electric, Ltd., for 33 years. He is now 
chief inspector at the company’s Western Avenue factory, 
having previously been assistant chief engineer. 


F. E. Debenham, the new manager of the Service 
Department of Mullard’s Valve Division, at Waddon, 
Surrey, has been with the Mullard group of companies 
since 1929. For some years during the war he was pro- 
duction manager at the Muliard valve factory at Black- 
burn. He succeeds E. B. Rogers, who has retired after 
28 years with the Service Department. 


j. J. SARCHE, M.B.E. F. £. DEBENHAM 


David L. Davies, B.S Grad.LE.E., has been 
appointed chief electronics engineer of Winston Elec- 
tronics, Lid., of Hampton Hill, Middlesex, Graduating 
at University College, Swansea, in 1948, he joined the 
staff of the Eng neering Department of Edinburgh 
University, where he was lecturer in electrical engineer- 
ing for three years Immediately prior to joining 
Winston Electronics last January, at the age of 26, he had 
been working on guided missiles with English Electric. 

E. J. Gargini, author of the 
Waveforms” in this issue, re 
at Southall Technical College 
trainee at the E.M.I. and Philco organizations he served 
in the R.A.F. during the war. He rejoined the E.M.I 
Group in 1945, where he has been concerned in the 
design of cinema sound equipment, multi-channel radio- 
frequency relay systems, and wired television distribution 
equipment. He has been recently seconded to the 
research organization to work on domestic colour 
television 


article “ Piped Scanning 
eived his technical training 
After a short period as a 


Arthur W. Wayne, who describes a simple wave-shaper 
elsewhere in this issue, is both a professional engineer 
and a professiona, musician, a combination which he finds 
invaluable as a designer of sound-reproducing equipment 
He has been a consultant dealing chiefly with acoustics 
for some years and last year formed Shirley Laboratories, 
Lid., of Worthing, for the manufacture of amplifier 
tuners and electronic instruments 


IN BRIE! 


The annual LE.E. Faraday Lecture, which is 
“designed to appeal to the layman,” is this year being 
given by T. B. D. Terroni, B.Sc., manager and chief 
engineer of the Transmission Division of the Automati 
Telephone and Electric Company His subject is 
“Courier to Carrier in Communications.” The lecture 
will be delivered at the Central Hall, Westminster, on 
January 27th, at 6.0. Tickets must be obtained from the 
L.E.E., Savoy Place, London, W.C.2 


The demand for admission to the laboratory course in 
Pulse Techniques to be held at the Borough Polytechnic, 
Borough Road, London, S.E.1, on twelve Wednesday 
evenings, beginning on February 23rd, has been so great 
that it is to be repeated. It will be given on Monday 
afternoons from April 18th and again on Wednesday even 
ings from April 20th. The fee is 2 guineas, 


A Spanish Edition of Scroggie’s “ Foundations of Wire 
less” has been published with the title “ Fundamentos 
de Radioelectricidad.” It has been produced by Editorial 
Alhambra, S.A., of Madrid, and costs 195 pesetas. 


North America’s third distant early warning (DEW 
radar chain will be within the Arctic Circle. The first, 
now almost complete, runs across southern Canada, and 
the second is on the 55th parallel 


Soviet Colour Television.—Experimental transmissions 
of field-sequential colour television have recently been 
radiated from the Moscow television centre. An addi- 
tional mast has been erected at the centre and a specially 
equipped studio is to be provided, 


CLUB NEWS 


Birmingham.—At the meeting of the Slade Radio 
Society on February 18th at 7.45 at the Church House, 
High Street, Erdington, R. Rew (G3HAZ) will give a 
lecture demonstration on “Equipment for Sevency 
Centimetres.” 


Cleckheaton.—Two Wireless World contributors will be 
giving lectures to the Spen Valley and District Radio 
and Television Society in eg On the 9th at the 
Temperance Hall, Cleckheaton, Dr. K. A. Exley will 
speak on audio reproduction, and on the 22nd at the 

radford Technical College, Dr. G. N. Patchett will 
deal with transistors. Both meetings begin at 7.30. 
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MOBILE v.h.f. test 
unit, with aerial 
mounted on a 40-ft 
extensible ladder 
has been brought in 
to service by Philips 
for field - strength 
measurements. in 
terchangeable 
aerials are carried 
and these are elec 
trically rotated 


Newark— 
lransistor Cir 
cuitry” is the 
subject of the 
talk to be given 
by C. L. Wright 
WSLUA tO «oe 
Society at 7.0 on 

Newark. 

Windsor.—In ponse to requests from past and 
present students of the East Berkshire College, a radio 
ociety has recently been formed and meets on Thursdays 
at 7.0 at the Royal Albert Institute, Windsor. Details 
of the facilities provided by the club, which has its own 
transmitter, G3KAL., are obtainable from F. H. Rickards, 
East Berks College, Royal Albert Institute, Windsor 


Leicester.—-A member of the Leicester Radio Society 
will speak on power supplies at the meeting on February 
14th. A fortnight later the chairman will deal with grid- 
dip oscillators; their construction and application to 
amateur radio. Meetings are held at 7.30 at the Club 
Room, Holly Bush Hotel, Belgrave Gate, Leicester 


Newark and District 
February 6th at the 


Radio 
Hotel, 


Amateur 
Northern 


BUSINESS NOTES 


Baird-Ambassador Merger.—Hartiey Baird, Ltd. (for- 
merly Baird Television), of 37, Thurloe Street, South 
Kensington, London, S.W.7, manufacturers of television 
receivers and tape recorders, has acquired Ambassador 
Radio, the well-known manufacturers of domestic 
radio and television sets. R. N. Fitton, managing direc- 
tor of Ambassador, has joined the board of Hartley Baird 
as director in charge of radio and television. Ambassador 
will continue to operate a8 a separate company 


A contract has been awarded to Nash and Thompson, 
Ltd., Tolworth, Surrey, for the electrical, physical and 
mechanical testing of electronic components, excluding 
valves, to the requirements and under the direction of 


the Radio Components Standardization Committee. 
Claimed to be the first of its kind to be granted to a com- 
mercial undertaking it supplements the testing and prov- 
ing of newly designed equipment carried out by the 
Government rescarch establishments. 


The “ Martinet” automatic steering device for small 
craft developed by Hartley Electromotives, Ltd., will be 
produced at their Shrewsbury factory, but the Marconi 
Marine Company will be the sole concessionaires. The 
device was shown for the first time on the joint Marconi- 
Hartley stand at the recent National Boat Show at 
Olympia 
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The name of Blick Engineering, Ltd., of Bedesway, 
Bede Trading Estate, Jarrow, Co. Durham, has been 
changed to Blickvac The company, 
which manufactures high-vacuum impregnators, potting 
resin impregnating and casting plant and other high- 
vacuum equipment, has a London technical representa- 
tive at the offices of the associated company, Blick Time 
Recorders, Ltd., 96-100, Aldersgate Street, London, E.C.1 
(Tel. Monarch 6256). 


A new prefabricated factory building is being erected 
at Shepperton for Winston Electronics, » who develop 
and manufacture electronic equipment for the Services, 
for many diverse branches of industry and for telecom- 
munications. 


The London sales office of Pye Marine, Ltd. (formerly 
Rees Mace Marine) at 11, Hinde Street, W.1, is now 
closed and the London area sales and service head- 
quarters are at Galleons Works, Yabsley Street, E.14 (Tel. 
East 4216). The office of R. I. T. Falkner, the sales 
director, is now 157, Regent Street, London, W.1 (Tel. 
Regent 2712). 


Excel Sound Services, manufacturers of the Celsonic 
tape recorder, were given the task of recording the Brad- 
ford Festival Choral Society’s recent concert and from the 
tape produced discs of the programme highlights for 
members of the society. 


Two British aircraft manufacturers—de Havilland and 
Bristol—are now using miniature Pye Industrial TV 
cameras for research purposes. In one case the equip- 
ment is being used to detect the presence of flame in a 
new engine being tried out in the bomb bay of a test 
aircraft. The camera is focused on to the engine (which 
is in complete darkness) through a heat-resistant glass 
panel. While the monitor on the pilot’s dashboard is 
blank he knows that all is well. 


The reconstructed premises of the G.E.C. in Welling- 
ton Street, Leeds, destroyed by fire two years ago, were 
reopened in December. 


FOREIGN TRADE 


Each of the 40 Vickers-Armstrong Viscount aircraft 
ordered by Capital Airlines (U.S.A.) is to be fitted with 
Marconi automatic direction finders. The standard 
Marconi radio compass has been modified for operation 
in North America, 


U.S. Import Tariff.—A _ three-fold increase in the 
import tariff on radio and electronic equipment is called 
for by the American Radio-Electronic-Television Manu- 
facturers’ Association, The duty was reduced from 
35 per cent to 12.5 per cent in 1951. The R.E.T.M.A. 
states in a report quoted by the Financial Times that 
imports from the U.K. in the first eight months of last 
year totalled $607,000, compared with $463,000 for the 
whole of 1953. During the same periods imports from 
Germany were $295,000 and $109,000, respectively. 


S.T.C. and Marconi’s have jointly been awarded a 
contract for supplying radio-telephony and telegraphy 
equipment for a new external telecommunications station 
being built in Addis Ababa, Ethiopia. S.T.C.’s share of 
the contract includes two 4-kW transmitters; telephone 
terminal equipment providing two simultaneous tele- 
phone channels and voice-frequency telegraph equipment 
providing two telegraph channels. Marconi’s will be 
responsible for the receiving equipment and 
installations. 


The Near East Arab Broadcasting Station at Limassol, 
Cyprus, from which commercial programmes are broad- 
cast to the Arabic speaking countries, is being equipped 
with a 100-kW medium-wave transmitter and a 20-kW 
short-wave transmitter by Marconi’s. Twin 350-foot 
directional mast radiators have been erected by B.L 
Callenders. The station operates on 635 kc/s and in the 
25, 31 and 49 metre bands. 


acrial 


Wrretess Worip, Fepruary 1955 


SPORT RRR ROR R Eee eee ee 


PUBLICATION DATE 


As already announced Wireless World 
now appears on the fourth Tuesda 
of the month pracetine that for whic 
it is dated. The March issue will, there- 
fore, be published on February 22nd 
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Radel, Ltd., of Strand Road, Ashar, Basrah, are inter- 
ested in acting as I Agents for British radio and 
electronic equipment and are also seeking tenders for the 
supply of 500 domestic receivers. They require wired 
chassis with accessories but with a “ prefabricated 
cabinet to be assembled on site.” The universal 5-valve 
receiver must cover two short- and one medium-wave 
band, operate on 230 V and have Arabic characters on 
the tuning scale. Interested manufacturers should com- 
municate in the fist place with the company’s British 
representative, L. C. Jenkins, 460, Wilbraham Road, 
Manchester, 21 (Tel. Chorlton 1801). 


Cossor’s have supplied four medium-power communi- 
cations installations (No. 53) to the ruler of Kuwait, 
Persian Gulf. The equipment, which can be operated as a 
mobile or fixed station, has facilities for c.w., m.c.w. and 
R/T, and can be remotely controlled. 


MERCHANT SHIPPING R/T 


UNDER the Merchant Shipping (Radio) Rules, 1952, it is 
compulsory for all vessels between 500 and 1,600 tons 
(which class includes small coasters, tramps, tugs and 
large fishing craft) to carry radio-telephone e uipment. 
These rules came into force on November 19th last year, 
and the first transmitter-receiver to be granted the 
G.P.0./M.o.T. Certificate of Approval as meeting the 
specification laid down in the rules is the Pye Marine 
“Swordfish.” The 50-watt transmitter is crystal- 
controlled on eight spot frequencies (between 1,600 and 
3,900 kc/s) which are switch selected. The receiver 
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oscillator is also crystal-controlled, and in addition to 
covering the same frequency range as the transmitter the 
set provides for reception on 200 kc/s (Droitwich). The 
combined set measures 24in high x 20in wide x 10in deep. 
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INTRODUCTION 


TO 


Transistor 


Physical Basis of Conduction in Semi-Conductors 


os object of this article is to give the reader a: 
clear a working picture of transistor electronics as he 
has about valve electronics. It is inevitable that such 
a working picture should be incomplete: in these days 
theories which deal with all the known facts—wher« 
they exist at all—can be expressed only with the aid 
of mathematics. What is needed, therefore, is a theory 
which expresses clearly and accurately facts of interest 
to the engineer rather than those which are needed 
by the research physicist 

This article is concerned mainly with what happens 
within the crystal itself and not with transistor cir 
cuits. The theory of conduction in semi-conductor: 
(the class in which the germanium crystal falls) i: 
discussed first. This requires an explanation of th 
structure of these crystals and of the effects due to 
the presence of certain impurities. These impuritie 
are essential to the production not only of the tran 
sistor action but also of the rectifying effects which 
make the germanium diode possible 

Conduction in Semi-Conductors.—The name semi 
conductor applies to a group of elements of crystallin« 
structure, which conduct electricity poorly in general 
but which may, in association with discontinuities in 
the material, have different conductivity for current: 
flowing in opposite directions The atoms of the 
group with which we are concerned have four valency 
bonds and four electrons in their outer orbits. Car 
bon and silicon are the commonest of these elements; 
germanium is rather less abundant. Until recently, 
in fact, germanium was a rather rare chemical 
curiosity of little importance, which formed a small 
proportion of the flue dust which collects in chimney 

Germanium and silicon form symmetrical crystals 
the atomic structure of which is represented in Fig. | 


Fig |. Atomic structure of a germanium crystal 


Fig. 2. (Right) Representation of valency bonds in silicon 
or germanium 


All the valen bonds are used in forming the struc- 
ture, each bond being an electron pair In this 
perfect crystalline structure there are no free elec- 
trons and nduction in the ordinary sense, such a 
in a metal, by free circuletion of electrons, is not 
possible A crystal of this nature does, however, 
ymnduct some irrent, and for both germanium and 
ilicon, this current is affected by light falling on the 

rystal and also by its temperature 
liagram of the four-valency struc- 
flattened to two dimensions for simpli 
ied illustratior All the valency bonds are satisfied 
ind all nuclear charges neutralized As it stand: 
there is no form of “ carrier” for any electric current 
But both thermal energy due to temperature and the 
radiant energy of light (and higher-frequency radia- 
tions) disturb this quiescent Either may be 
imagined to shake the structure; and under certain 
onditions i¢ of e valency electrons may fly off 
his, j in incomplete bond 
which is called a 


Fig. Z now i 
ture, 


uitably 


State 


see that a number of electrons 

30 Shaken o iy be an electrical current if a 
potential d n across the crystal; but it 
not so ¢ picture holes as being very nearly 
is effective carriers of electric charges. Surprising 
1s it may seem, a hole has very much the same order 
of mobilit in electron, though it appears to move 
in the opposite direction. An explanation of the 
process enough When subject to an 
stress on a neighbouring valency 
electron it to “jump” into the hole, leaving 
nother h where it came from; this causes the next 
one to do likewise, and so on. The hole appears then 


electric 
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to move from the positive end to the negative. What 
is most surprising is not that this happens but that 
it happens so quickly. 

One might imagine that electrons moving this way 
and holes moving that way would frequently 
“collide” and neutralize each other. While this 
happens to some extent it does so in a well-regulated 
and orderly fashion. Experiments have shown that 
in general hole-and-electron pairs are generated 
(and may recombine) only at specific points in the 
crystalline structure. Irregularities in the crystal 
structure are an example of such points, though the 
exact condition necessary for the formation of a 
generation-and-recombination centre are as yet by 
no means completely investigated. There would be 
little point in discussing the present theory here, for 
it is possible to get a fairly accurate action picture of 
the transistor from what has been found by experi- 
ment. The theory leads straight into quantum 
mechanic$§ and to realms where simple analogies are 
quite unusable. 

An electron or a hole may be “trapped” in such 
a centre, where it is held until a hole or an electron 
comes near enough to be attracted and to combine. 
Since neither production nor recombination of hole- 
and-electron pairs is entirely indiscriminate, their 
lifetime is perhaps rather longer than might be 
expected. ° 

The conductivity of a semi-conductor depends 
upon the number of free electrons and holes present, 
and upon their mobility. The number present 
depends upon equilibrium between the rate of pro- 
duction and the rate of recombination of such pairs. 
The rate of production is dependent on incident light 
or ambient temperature and the rate of recombina- 
tion, being statistically related to the number which 
arrive at the recombination centres, depends upon 
the density of the electrons and holes, Any equili- 
brium state requires the rate of production and 
recombination to be the same. Thus the conditions 


Fig. 3. ‘‘ Hole’’ left by electron having *’ jumped’ out 
of its place, due to thermal or photo effects. 


Fig. 4. Ilustration of a donor atom in the structure. The 
ot of the dielectric polarization due to the extra positive 
charge on the nucleus is shown. The extra electron is 
assumed to have diffused away from the parent atom and 
is not shown 
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which produce a greater rate of production also cause 
a higher density of carriers, and, therefore, a higher 
conductivity. An indication of the dependence of the 
recombination rate on the density has been given by 
an experiment which measures conductivity in com- 
parison with incident light; this also shows that the 
die-away of conductivity, after the light has been 
shut off, is exponential. 

When a hole and free electron are formed by 
thermal or photo action they move in a random way, 
similar to the motion of a very small particle in a 
liquid due to Brownian movement, A number of 
holes and electrons formed or introduced at a point 
in the crystal structure diffuse throughout at a rate 
governed by this random movement, which is itself 
dependent on temperature. The diffusion rate for 
an electron in germanium is 93 cm’*/sec and for a 
hole 43 cm*/sec. The rate is dependent on tempera- 
ture and the figures quoted are for 300°K (27°C) and 
for fairly pure samples of germanium. The most 
surprising thing is to find that holes and electrons 
have mobilities which are not very far different. 

The conductivity of a semi-conductor is con- 
ditioned by temperature and by incident light, but 
certain impurities in the structure have a much 
greater effect. For example, “impurity atoms” with 
five valency electrons fit more or less perfectly in the 
structure, except that for each impurity atom there 
is a shortage of one electron. Fig. 4 shows this effect. 
The atomic nucleus has five units of positive charge 
and, therefore, is an attracting force for the electron 
which has been left out of the four-valency structure; 
but the energy due to temperature is normally enough 
to cause the electron to diffuse throughout the struc- 
ture, and not to remain near its parent atom. This 
is much aided by the reduction of attractive force 
due to the dielectric constant of the material, which 
for germanium is 16. Each “spare” electron is, 
therefore, a potential carrier of electric current. The 
density of such carriers in a sample is equal to the 


density of impurity atoms, and the overall conduc 
tivity is proportional to the total density of such 
carriers in the sample 

Such an impurity atom alled a donor. Arsenic 
and antimony are jonors for germanium and 
silicon. A concentration of one donor atoin to 10° 
of pure germanium is sufficient to increase very 
greatly the conductivity at ordinary temperature; and 
although hole-and-electron pairs are still formed as 
in pure germanium, conduction is due mainly to the 
donated free electrons 

Germanium which has donor impurity atoms 1: 
called negative or n-type, because the conduction 
through it is by mean negative carriers. 

There is another sort of impurity which has an 
equally marked effect on conductivity, and that is the 
atom with three valency electrons. Examples of this 
are aluminium, gallium, and boron. These also fit 
into the crystalline structure without disarranging it, 
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Fig. 5. An acceptor aton wn in the structure, The 
" hole diffuses away from the parent atom leaving it 
with four orbital electrons. in these circumstances 
which are normal, the acceptor atoms have a resultant 
negative charge 
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Fig. 6. Zener 


urrent ir ure sample of germanium 
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re is an electron missing, instead 
of one too many. In addition, a nuclear positive 
charge is missing The incomplete bond in the 
structure causes a hole, as seen in Fig. 5. It is 
perhaps surprising that this sort of hole moves as 
freely as one caused by light or thermal energy, and 
diffuses away from the parent atom in a similar way 
to the donated electron in the previous case. Such 
in impurity alled an acceptor and the material 
then called positive or p-type, because the current 
arriers are h 
A remarkable effect is shown wher the two types 
impurity are mixed. The free electrons given by 
e donor atoms fill the holes from the acceptor 
toms, and the balance of holes or electrons remain- 
carry any current which flows. It is clear, there- 
fore, that if the acceptors and donors are present in 
jual quantities there are no carriers left, except the 
ole-and-electron pairs which are generated spon- 
taneously in germanium anyway: the conductivity of 
the material then no higher than that of the pure 
material cau i small excess of one or other of 
the impurity causes such a marked change in 
ynductivity the exact proportion to produce this sort 
equality difficult to control in manufacture 
Where both acceptors and donors are present the 
harge distribution throughout the crystal is uneven 
when viewed on an “atomic” scale. Each acceptor 
itom which has had its hole filled represents a 
resultant negative charge and each donor atom which 
has lost its fifth electron is a positive charge. There 
ure, therefore, a number of opposite charges fixed in 
the structure, though the whole is electrically neutral 
by reason of the mobile charges 
There is one further effect which must be men- 
tioned before the action of the crystal diode and triode 
an be understood This is the effect of a large 
electric field on the production of holes and electrons 
When the potential gradient reaches a certain value 
the actual value being dependent to some extent on 
the impurity content of the material) the valency 
bonds of the structure begin to break up. The effect 
of such a breaking-up is for a hole to make off 
towards the negative end and the corresponding 
electron to the positive end 
All the valen 
same energy level 
say that a potential 


itom 


electrons are at more or less the 
nd in general it would be true to 

gradient sufficient to cause one 
bond to break up would be sufficient to cause this 
effect in all other bonds. In practice this is not quite 
true because of the random thermal energy present, 
und because the applied potential gradient is modified 
by the presence of the atoms and electrons. When 
the potential gradient is not quite high enough to 
juse spontaneous breaking-up a few bonds will 
rupture owing to the chance “gift” of some extra 
thermal energy The higher the gradient the more 
likely this is to happen; hence the current due to 
this effect, known as Zener current, does not start 
1s abruptly as at first it might be imagined. Fig. 6 
shows the effect graphically. The bend in the curve 


where the first few bonds are torn apart, when 
the electrical energy plus the thermal energy chance 


to be sufficient. As the potential gradient is increased 
more and more valency electrons are able to acquire 
sufficient energy to break away. The steep part of 
the curve represents the state in which the electric 
field supplies nearly all the energy and most of the 
valency el! have sufficient energy to break 
away 
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Fig. 7. Presentation of ac- 
ceptors and donors in the 
crystalline structure of ger- 
manium or silicon. 


‘or 6’ 0,0" 8 “0,6 2 
29 "e o ‘eto °, ‘e 
© ‘ore e" eo" et @ C) 
0,0 é 6.0'e'o 


® @ © 0-8 @®@ 
®2O200 800 
2200000 @ 
® © @® © 0-© @ 


Fig. 8 (Below). 
conditions of 
brium. 


Junction under 
thermal equili- 


(a) D-tvee © 
N-TYPE »- TYPE 
®@® 0 @| 1 @- e0.6 
® © @ IO) °* 2 "9 
"o 


| - 


© 6 @ 616 0,0 


DISTANCE 
THROUGH CRYSTAL 


(c) 


DISTANCE 


a 
av 
~F 
ww 
za 
ae 
- 
ou 
*s 


It might at first be supposed that this Zener current 
would disrupt the crystal structure physically, but 
this is not so. A current produced in this way is 
quite stable and the point at which the sharp increase 
occurs is not particularly temperature-sensitive. 

p-n Junctions.—Having seen something of what 
happens in pure and impure material, it is possible 
to examine the effects at a junction between p-type 
and n-type material in a single crystal. A possible 
method of producing such a junction is 
easy enough to imagine. Arsenic, for 
example, will diffuse into a germanium 
crystal which is made hot enough. If 


ACCEPTOR ATOM 
PLUS ONE ELECTRON 


+ MOBILE HOLE 


(b) M-tree © oowon atom 


— FREE ELECTRON 


this layer acceptors are in the majority: on the other 
side donors. 

For the purpose of illustration p-type and n-type 
crystal structure is represented by showing only the 
acceptor or donor atoms in the structure and the con- 
sequent mobile holes or electrons. Fig. 7 (a) shows 
the p-type material and Fig. 7 (b) the n-type. The 
acceptor atoms are fixed in the crystalline structure 
and have the extra valency electrons to which they 
are not really entitled, hence they have a resultant 
negative charge. The holes which have wandered 
away from the parent atoms have an equal positive 
charge. The material is, therefore, electrically neutral 
as a whole although throughout the material there are 
these discrete charges, both fixed and mobile, The 
donor atoms are similarly fixed but have a positive 
charge because the fifth electron has wandered away. 

When two different materials meet in a junction 
such as that described above, the holes in the p-type 
material and the electrons in the n-type material, 
diffusing in the normal way, cross the boundary into 
the other sort of material. As we have seen, cach side 
starts electrically neutral, but as holes cross from the 
p-type to the n-type and electrons go the other way, 
the n-type material acquires holes and loses electrons, 
thus becoming positively charged; while the p-type 
does the opposite and becomes negatively charged. 
An illustration of the structure is seen in Fig. 8 (a). 
A standing potential difference is produced between 
the two materials, and the size of this is regulated by 
the rate of diffusion across the boundary, the produc- 
tion and recombination rates, and the current of holes 
or electrons in the reverse direction due to the genera- 
tion of holes in the n-material and electrons in the 
p-material. The potential difference is opposed to the 
diffusion current cnd equilibrium is eventually reached 
when the diffusion current is no larger than the reverse 
current due to the spontaneous generation. 

Fig. 8 (b) shows the distribution of charge over the 


one face of a crystal (having already 
an acceptor impurity such as alu- 
minium) were exposed to arsenic and 
heated sufficiently, the arsenic could 
diffuse into the crystal from one end. 
We have already seen that the material 
is p- or m-type according to the 
majority impurity. In this case the 
p-type material becomes n-type from 
one end and a dividing layer must, 
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GENERATION & 
RECOMBINATION CENTRE 


therefore, exist which is “neutral,” 
having an equal concentration of 
acceptors and donors. On one side of 
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Fig. 9. Unbiased junction showing 
diffusion and generation currents 
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junction when equilibrium has been reached. This is 

caused by the repulsion of the free electrons in the 

n-type material by the negative potential of the p-type, 

and vice versa. The mobile current carriers are, ther« 

fore, repelled from the vicinity of the junction, leaving . J Fig, 12. Reverse bias. 

only the fixed acceptor atoms on one side and dono: Note that the genera- 

atoms on the othe! his leads to a high resultant tion current Iq is vir- 

concentration of positive charge on the n-side of th: : tually unchanged by 

junction and an equally high negative charge on th« “0 —— bias while the 

p-side. Only the fast electrons or holes are able to diffusion current |p is 

cross this “ barrier’ decreased considerably. 
The reverse current due to spontaneous generation 

previously referred to arises from the fact that hole 

and-electron pairs are generated thermally or photo 

electrically on both sides of the junction. On the 

n-side the electrons merely add to the free electron 

produced by the donors, but the holes, if produced 

close to the junction, “slide down” the potential 

gradient to the other side. ‘The equilibrium potential ! 

is thus automatically adjusted until the diffusion +1) 

current exactly equals the generation current. Thi 

is true of both holes and electrons. Fig. 9 shows thi . 

diagrammatically, with a reminder about the presenc: ty 


—>> 


of production and recombination centres + feta pe | 
When the junction is biased the effects which pr @. 13, The , RESULTANT 1 

duce rectification can be seen. If the junction i of lq and meee k 

forward bia d, is shown in Fig 10, the standin graphically 

potential difference between the n- and p-materials tont current 

reduced. The holes in the p-side now find ‘t easier to which flows 

diffuse to the n-side, so that the diffusion current i side circuit 

increased. The reverse generation current is virtually 

unaltered, because it is controlled by temperature and 

incident light only. The two currents are, of cours« 

no longer in equilibrium and the difference flows i 

the outside circuit. A further increase of bias remove 

the reverse potential gradient at the junction entirely FORWARD 

and the n-side becomes negative in potential whik a ind CURRENT 

the p-side becomes positive. This means that hok 

are attracted directly across the junction, as are ele 

trons in the opposite direction. The current is nm 

longer a diffusion current but one in which the carrier 
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Fig. 10 (Right). Potentia 

—- with forward 
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are moving under the direct influence of a potential 
gradient As the potential gradient increases from 
zero the rise of current is very rapid, an effect seen in 
Fig. 11 

Biasing in the opposite direction increases the 
potential difference between the p- and n-sides. This 
nerease, which is shown in Fig. 12, reduces the diffu- 
ion current Ip but has little or no effect on the genera- 
tion current I Again the equilibrium is disturbed 
ind the difference between Ip and I, flows in the 
outside circuit. Increasing the voltage has the effect 
of reducing ventually to zero, but has no effect on 

I , a5 Sec! I l 3 
If this were all, the characteristic curve would be 
virtually asymptotic to the graph of I,, which is nearly 
sore at onstant But it will be remembered that when the 
are re potential gradient reaches a certain critical value the 
Zener current starts to flow, that is, holes and electrons 
ire generated spontaneously by the breaking up of 
Fig. 11 (Left). Graph of valency bonds. At a certain point, therefore, the 
effect of forward bias. reverse current curve shows a sudden increase, and 
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Fig. 15. 
crystal, 


Graph showing resistivity in different parts of the 


this is shown in the complete characteristic curve at 
Fig. 14. 

It is worth noting that the resistance of the various 
parts of the crystal may bs: found very simply by 


considering the slopes of the curves in Figs. 10 and 
12. The graphs show the voltage against dis- 
tance through the crystal. If we know the mean 
current flowing the resistance of any portion of the 
crystal, or the whole, may be found easily. Again if 
the cross-sectional area of the crystal is known the 
resistivity of different portions of the crystal may also 
be found. Fig. 15 shows clearly that the resistivity is 
high wherever the potential gradient is steep; in fact, 
it is proportional to the potential gradient. 

The resistance of the junction is, therefore, depen- 
dent on the bias and is high when back biased and 
low when forward biased. 
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Dec., 1953. 
Acknowledgement.—Figs. 1, 2 and 4 are based on 
Figs. 1, 3 and 12 respectively of reference 1 above. 
(To be continued) 
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Historical Valve Collection 


ABOUT the year 1920, Robert McVitie Weston, a 
solicitor with scientific leanings, took to building his own 
radio receivers and consequently became interested in the 
various types of valves then available to the amateur 
constructor—and subsequently in the history of the valve. 

His interest spread from current types and soon he was 
collecting valves of every age and type. A great deal of 
his time was spent in wanting for specimens and many 
a lunch-hour was devoted to combi junkshops for 
material. By 1934 he had assembled a collection of several 
hundred specimens, including one of Fleming’s original 
diodes and a Lee de-Forest triode with a descriptive label 
in Fleming’s own handwriting. Housed on the top floor 
of Mr. Weston’s Reigate home, the collection rapidly 
expanded, following his decision to investigate every 
possible source of material, both at home and abroad, and 
by 1938 the exhibits numbered about 2,000. 

The war interrupted active collecting, and a change of 
address necessitated dismantling the museum. After the 
war, with insufficient time or space to restore it, Mr. 
Weston felt that the collection was too large and too 
important for a single person to handle. He therefore 
decided to hand it over to Standard Telephones and 
Cables, thereby ensuring not only the preservation of the 
existing specimens but also the expansion of this unique 
museum by the addition of new ard interesting valves 

This, quite briefly, is the story behind the actual 
accumulation of the historically priceless selection of valves 
now assembled in the entrance hall of the Radio Building 
at the New Southgate works of Standard Telephones and 
Cables. The company hopes to enrich the McVitie 
Weston Collection with further examples of really signifi- 
cant valves from every ible source, and to this end 
welcomes the co-operation of valve manufacturers and 
others throughout the world in iding suitable items for 
inclusion. Students of the subject will doubtless appre- 
ciate this permanent record of the history of the valve, and 
it will be sible for them to visit the collection by 
making application to Standard Telephones and Cables. 

A central display cabinet contains only those valves 
which, for their rarity or other special reasons, are of 
major and lasting interest. For the rest, it is intended to 
keep the display flexible and to stage from time to tirne 
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special selections illustrating topical aspects of the subject. 
The main cabinet in the centre of the hall is actually 
intended to show the general evolution of the valve from 
the Fleming diode. Outstanding exhibits are two early 
Fleming diodes; Lee de Forest audions; a Lieben-Reisz 
gas triode (the only known unused specimen); and diodes 
used by Marconi at Poldhu. 

There are also two corner cabinets, one of which shows 
the evolution of the water-cooled valve and the other the 
evolution of forced-air-cooled and radiation-cooled valves. 
Water-cooled valves include an early example of the 
Western Electric 220B, the first commercial water-cooled 
valve and the type with which the 1922 transatlantic radio 
telephone experiments were carried out. The develop- 
ment is shown continued through the 1929 Standard 
Telephones 4030A, an early short-wave valve with integral 
water-jacket, the Marconi CAT14, the first valve of the 
very high rating, and includes a modern thoriated tungsten 
filament valve (S.T.C. 30/260E). 

The display of forced-air-cooled valves includes the 
Marconi ACT (an early type) with various more recent 
types illustrating the development, and also includes early 
samples of the silica valve developed by the Admiralty and 
produced by Mullard. 

Another cabinet houses a collection of cathode ray tubes 
including a very early Braun tube dated 1906; a Wesnen 
Electric ss4A (a genuine Johnson tube); an 8.T.C. 4050AG 
gas-filled c.r, tube; a gas-focused Von Ardenne tube; an 
Ediswan projection tube (as exhibited at the Physical 
Society in 1938); and various modern types. 

Trends in the development of valves for v.hf. and 
higher frequencies are traced from valves with reduced 
lead lengths: Marconi Mathieu 1930, 500 Mc/s, 3.5 watts; 
S.T.C. 4304, 400 Mc/s, 50 watts; S.T.C. 4316, 100 Mc/s; 
the positive-grid oscillator, S.T.C. 4036A, used in the 
historic cross-Channel microwave radio link in 1931, 
1800 Mc/s; the velocity modulated cavity oscillators— 
klystron and coaxial tube; and the cavity magnetron 
oscillator and travelling-wave amplifier. 

The drive to reduction of size is illustrated by a series 
of valves of old designs through the octal, loctal, bantam 
and miniature types, finishing with sub-miniatures of 
contemporary design. 
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End of a Sunspot Cycle 
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very small. The value of the 1954 minimum appears 
to have been lower than that at the 1944 minimum. 

The dotted curves of Fig. 1 are from the monthly 
ionospheric data obtained at the D.S.LR. ionospheric 
station at Slough. They are twelve-month running 
averages of the monthly mean noon and midnight 
critical frequencies of the F, layer, the critical fre- 
quency being the highest frequency returned from the 
layer at vertical incidence. By taking twelve-month 
running means the large seasonal variations of critical 
frequency are smoothed out, and the variations due 
to the changing sunspot activity become more 
evident. 

The object in presenting these curves is to show 
how the changing sunspot activity affects the fre- 
quencies which the ionosphere is capable of reflect- 
ing, directly at vertical incidence, and thus by 
implication, at oblique incidence, as in practical radio 
communication over a distance. For a variation in 
the critical frequency at vertical incidence means a 
corresponding variation in the maximum usable fre- 
quency (m.uwf.) for transmission over any given 
distance. 

Both noon and midnight critical frequencies are 
seen to have followed the variations in the +“ 
activity, on this general basis, fairly closely. he 
noon critical frequency increase with increasing sun- 
spot number was fairly constant until a sunspot 
number of about 100 was reached, but for higher 
values of sunspot number the actual frequency 
increase was less steep, as if a saturation effect in 
the ionosphere were occurring. It is seen, however, 
that the general critical frequency variation between 
sunspot minima and the maximum was of the order 
of 100% for both noon and midnight, being about 
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5 Mc/s in the former case and about 3 Mc/s in the 
latter. The m.uf.s for short-wave communication 
would of course undergo corresponding but greater 
variations than the above, at noon and midnight 
respectively. 

Fig. 1 does show, therefure, how closely the general 
ionospheric conditions at Slough followed the 
general level of solar activity, as indicated by sunspot 
observations. If we were to look at the ionospheric 
measurements from other ionospheric stations 
throughout the world we should see the same trends, 
though the actual values of critical frequency would 
be different. We now turn to a more detailed 
examination of the ionospheric variations, again 
based on the measurements made at Slough. 

Month-by-Month Variations:—In Fig. 2 are plotted, 
as full lines, the monthly values of the Slough critical 
frequencies for the F, layer (f° F,) for noon and 
midnight for the whole period covered by the sun- 
spot cycle. The dot-dashed curve shows the monthly 
values of the critical frequency of the E layer (f°E) 
for noon. 

We may dismiss the latter curve at once by saying 
that the E layer variations over the sunspot cycle, 
whilst not without significance, are relatively small. 
The peaks and troughs in the F, layer curves are due 
to the seasonal variations in critical frequency, which, 
at noon, are such as to produce low values in mid- 
summer and high values around midwinter, and, at 
midnight, high values at midsummer and low values 
at midwinter. This type of variation is now well 
established, being duc, of course, to the variations 
in the relative position of sun and earth with the 
seasons. . 

Superimposed on these seasonal variations, how- 


ever, there is an evident long-period variation which 
is that due to the sunspot cycle, the highest values 
of both noon and midnight critical frequency occur 
ring near sunspot maximum and the lowest near 
sunspot minimum It is regretted that, owing to 
space considerations, these values have had to be 
plotted on a rather small scale, so that the variations 
due to the sunspot cycle are less noticeable than 
would have been desirable. However, if we examine 
the dotted curves of Fig. 2 we can see the effect of 
the cycle upon practical short-wave transmission quite 
clearly. These dotted curves show the monthly 
values of F, layer m.u.f. for 4,000 kms (the maximum 
possible distance for one hop), as calculated from 
the Slough monthly critical frequencies, for noon and 
inidnight respectively. That is to say, they give the 
monthly values of m.u.f. for a one-hop transmission 
path, with the F, layer over Slough as the apex of 
the trajectory 

The peculiarities of these curves are rather inter 
esting. At noon in summer the m.uf. increased 
between the minima and the maximum from about 
16 Mc/s to about 23 Mc/s or by approximately 44 
and in winter from about 22 Mc/s to about 43 Mc 
or approximately 95 The midnight m.uf., on the 
other hand, increased from about 12 Mc/s to 21 Mc/s 
or 71% in summer, but only from about 8 Mc/s to 
about 9 Mc/s or 12% in winter. Thus the effect of the 
sunspot cycle was to increase enormously the m.u.f.s 
during the winter day, to do so to a lesser extent 
during the summer night, to an even smaller 
extent during the summer day and to cause hardly a 
variation at all during the winter night. 

A few words about the reasons for these variation 
may not be out of place. The sun’s effect upon the 
inosphere at night is an indirect one and thus the 
variations due to its changing activity would not be 
80 great as during the day. During the deep winter 
night-—-when the direct effect of the sun has been 
removed for so long—-they seem almost to disappear 
altogether, whereas during the summer night—with 
little darkness—they are still quite apparent. During 
the day the sun’s effect upon the F, layer is not a 
simple one, for its behaviour is anomalous, in that 
during the summer the increase in the ionizing power 
of the sun’s rays is more than counteracted by an 
expansion effect, so that the ionization per unit 
volume actually decreases, and the critical frequency 
falls, as.compared with the winter. Thus the greatest 
effect of the changing solar activity occurs during 
the winter day, and is not so apparent in summer. 

But we are, perhaps, more interested in the prac 
tical effects of these variations upon short-wave com- 
munication and it is interesting to note, from the 
dotted curves, the changing utility of various fre- 
quencies throughout the cycle. In doing this we 
should remember that we are studying curves for the 
ionosphere above Slough only, and that for practical 

urposes the usable frequencies will be much modified 
“ conditions in other parts of the world. 

Taking the daytime curves first, the most striking 
feature is the very high frequencies which would 
seem to have been usable for long-distance com- 
munications during the winter months around the 
maximum, In fact, the curves indicate that frequen- 
cies above 30 Mc/s could have been used during 4 
winters, though it is doubtful whether such frequen 
cies were, in fact, put to much use for this purpose 
A frequency of 28 Mc/s, it is seen, should have been 
usable during 6 out of the 11 winter periods, whilst 
a frequency of 21Mc/s should have been usable 


winter and summer alike from 1946 to 1950 inclusive, 
and to have been too high during the summer periods 
only of the remaining years. A frequency of 15 Mc/s 
would have been used throughout the year during the 
years near the sunspot minimum, but would probably 
have been too low for years around the maximum. 
Of course, the daily periods of usefulness of different 
frequencies are not apparent from these curves and 
would vary from year to year 

The midnight curves indicate that 15 Mc/s would 
have been usable at night during 6 of the summer 
periods and 11 Mc/s during the remainder. As to 
the most suitable frequency for winter night-time use 
the indications are that 7 Mc/s should have been 

ible throughout the cycle, and would not need 
ilteration from minimum to maximum. Again it is 
tressed that some modifications to the above conclu- 
ions would be necessary when full account is taken 
of the actual transmission paths, and of other periods 
of the night. However, the curves do give us a general 
indication of the utility of different frequencies, both 
for daytime and night-time use. 
The New Cycle:—So much for the old cycle. We 
irn what we can from the ionospheric measurements 
taken during its course. But we now desire to know 
omething about the new one, and particularly about 


how radio conditions are likely to change in the 
immediate future. Unfortunately, it is here that we 
ure at a loss. For the laws which govern sunspot 


cycles are not yet known and we are very much in the 
dark as to how the sunspot activity will vary in the 
near future. If we only knew that we could well 
relate our knowledge of radio conditions to it and say 
how they would most likely change. But we do not 


know it and so can only speculate, at least for a year 
or 80 to come 
For 1955, therefore, it is impossible to forecast 


what changes may occur. If the new cycle has well 
begun the sunspot activity may increase somewhat 
more rapidly than it has been decreasing during the 
past year. We say this merely because it has usually 
done so in the year following past minima of which 
there are records. But it seems unlikely that, by the 
end of the year, it will have reached a value such as 
to have produced any large variations in the iono- 
phere, and to have made any very significant changes 
to the frequencies at present most useful for short- 
wave communication, 
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Bestel your oun MODERN 


large Screen 


The MAGNAVIEW receiver, incorporating the latest techniques, gives 
excellent performance and its large-screen, flat-faced, aluminium-backed 
Brimar Teletube gives extra bright pictures. 


EASY 2% GUILD 


and reduces home construction to the 
simplest possible proportions. Anyone 
with previous experience in the con- 
struction of radio receivers, and an 
elementary knowledge of the principles 
of TV circuitry, can build it, 


Ask for this booklet 


—its popularity has necessitated the issue of a 


THIRD EDITION 


A number of circuit modifications have 
been introduced to give improved per- 
formance. The text has 
been re-written and 
new drawings and 
photographs have 
been prepared. The 
first step towards 
building this out- 
standingly modern 
TV Receiver is to 
fill in the appli- 
cation form and 
post it NOW. 


Please send me constructional details for the 
LARGE SCREEN TV. | enclose 6d. Postal Order 
to cover packing and postage. 


NAME 


VALVES and ADDRESS 
TELETUBES : einhacniay pigs Ate Ns 


Standard Telephones and Cobles Limited FOOTSCRAY, SIDCUP, KENT 
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Recording techniques have made such strides over 


the last two years that if you are to get the really superb 


reproduction made | ble by the latest L.P. record 
you need one of the Aci Hy haa Pie K-up These have 
hee oes j ’ : 

een specially designed to meet the very exacting 


demands of the new records with their shallow groove and 
microscopic sound “‘ track ”’. This special design is 
necessary on two score: firstly to do justice to the 
brilliant recording, and secondly to ensure the 

i’ longest possible life from L.P. records. Such records are 
expensive 


; even a single playing with an unsuitable 


pick-up can cause irreparable harm 


If you want the best reproduction and value from your radiogran 
or record ‘player and L.P. records ask your dealer (or post 
the coupon below) for details of the “ plug-in” ACOS “ Hi-g” 
Pick-ups — speciall; } it replace x1Sst r pick-1 

ul I Muy GU 1 tO c S 4 pi K ups 


on most famous makes of record playing eq nent, The cost ? 


32/6d. (plus 10/5d. P.T.) 


ACOS devices are protected by patents, patent applications 
and registered signs in Great Britain an abroad 


..» always well ahead 


To: COSMOCORD LIMITED, ENFIELD, MIDDLESEX, id 


| Please send me details of ACOS “ Hi-g” replacement pick-up beads | 
| 
NUMBER PLEASE! ' 
The new restricted form of Landon WAME ales | 
Telephone Directory mo longer inc ludes 
5 subscriber s, like Cosmocerd, in“ fringe” ADORESS = | 
areas. Please mote therefore that our l ' ! 
aumber is ENFIELD 4022. Se mes | 
| we 
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\\ spot-frequency square-wave generators are 
useful for general amplifier testing, a continuously 
variable source is often of value for detailed investiga- 
tions; for example, of tone control circuits at various 
settings. 

Many types of shaping circuits are available, each 
with its own particular limitations. The multivibrator 
is suitable only for spot frequencies, unless accurately 
matched tandem gain controls are available; and such 
components are both expensive and difficult to obtain 
within the required tolerance. Further, the wave shape 
is unsatisfactory unless passed through a clipper stage, 
thus adding cost and complication, The transitron 
circuit is again capable only of spot frequcncies, and is 
apt to be difficult in regard to its power supply. The 
cathode-coupled clipper is critical of circuit layout, 
and is better followed by a further clipping stage, while 
the tetrode limiter needs heavy driving, and does not 
always produce a satisfactory waveform unless the out- 
put be subjected to further clipping. 

In fact, all these circuits are at their best only when 
followed by clippers, and with this in mind, it was 
decided to make do with a clipper alone, and so 
arrange the circuit that deficiencies in the clipper 
could be easily compensated elsewhere. Fortunately, 
several sine-wave generators were available, so lack of 
self-contained excitation was not a serious matter. The 
arrangement finally adopted was that of Fig. 1, and it 
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SIMPLE WAVE-SHAPER 


Giving Square-wave Output from 
Sine-wave Inputs from 100 to 5,000 ¢/s 


proved so satisfactory for its purpose that it is now in 
production for commercial use. 

The circuit is almost self-explanatory, but one or 
two points are perhaps worthy of comment. In order 
to keep the clipper independent of external conditions, 
it was necessary to couple it to the output by a cathode 
follower; and as a position for this stage had to be 
provided on the chassis, and only double triodes were 
immediately available, one half of an ECC33 was used 
for this purpose, and advantage was taken of the other 
half to provide an input amplifier. 

V2a is an overdriven triode, with component values 
chosen for very sharp clipping. Operated with zero 
bias and a very low anode load, excessive grid excita- 
tion quickly drives the valve into both the anode bend 
and saturation regions of the characteristic. V2a is 
directly coupled to V2b, the grid of V2b being held 
negative to its cathode by the voltage drop across R,. 
C, with R, form a high-pass filter to help compensate 
circuit strays and other deficiencies. 


Variable Time-Constant 


The output from V2b is coupled to VIb via C, and 
VR,, and in operation the full value of VR, is used for 
the lower frequencies, but is reduced from 3,000 c/s 
upwards, until at 5,000 c/s only about 25,000 ohms are 
left in circuit. Unless this reduction in time-constant 
be made, rounding of the corners occurs at the higher 
frequencies. When a square-wave is passed through a 
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Fig. 2. Typical square-wave distortions and some of the 
amplifier deficiencies which cause them. 


differentiating circuit, as the time-constant is reduced 
the waveform distorts, the leading edge rising and the 
trailing edge falling. Advantage is taken of this to 
compensate for the integrating action of the strays in 
conjunction with the circuit resistances. While this, 
admittedly, is a brute-force-and-ignorance method of 
obtaining results, it does work quite effectively, so non 
olet. 

A sine-wave input to the shaper of 4 V r.m.s. is suffi- 
cient to ensure satisfactory operation, but some reduc- 
tion may be necessary from 3,000 c/s upwards 
Although a good shape may be obtained from as much 
as 20 V r.m.s. at 100 c/s, it will be found that between 
2 and 6 V r.m.s. is all that can be handled in the higher 
ranges. In practice, VR, is adjusted to give as sharp a 
leading corner as possible, and the input is then set to 
give an equal mark-space ratio on the display. It takes 
less time to set up than to read about. 


Constructional Latitude 


Circuit layout may be anything the constructor 
chooses or can achieve, from the worst rat’s-nest to 
a highly finished commercial instrument, and com- 
ponent tolerances do not seem to matter at all. In 
fact, the shaper appears to be quite unconscious of 
any deficiencies in either of the foregoing respect 

although it was found that 
the ECC33 and ECC82 
functioned more satisfac- 
torily than their American 
counterparts. The original 
unit was made in about 3 
hours, including post-con- 
structional alterations, from 
first commencing the draw- 
ings to the finished article 

it should not take the most 
meticulous amateur con 
structor more than 4 hours 
or so. And while it is in 
no way a laboratory instru 
ment, being designed only 
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Fig. 3. Wide-band oscilloscope amplifier. 
dust-cored coil is suitable for L;. 


A long-wave, 


for the limited function and coverage described earlier, 
it does in fact produce a sufficiently satisfactory 
approximation to a square-wave, from as low as 20c/s 
to well above 10,000c/s 

For the benefit of those who are not accustomed 
to square-wave testing of amplifiers, a few charac- 
teristic displays are given in Fig. 2. Much informa- 
tion can be gained from observing on the oscilloscope 
screen the effects of deliberately altering the values of 
circuit components in the amplifier being tested. 

Finally, it must be stressed that, when making 
square-wave tests, the oscilloscope amplifiers must be 
above suspicion. Not all commercial instruments 
meet with this requirement, and for those who are 


doubtful, a circuit for a wide-band amplifier is given 
supplies may be 


in Fig. 3. Power 
shaper 


taken from the 


Commercial version of the 
wove s*aper mode by 
Shirley Laboratories, Ltd., 
Worth.ng. 
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LETTERS TO 


The Editor does not necessarily endorse 


Tape Machines 


I SUPPORT Harry Crampin’s plea (your December, 
1954, issue) for higher tape speeds and larger spools. I 
also agree that the European standard spool (single- 
cheeked) is preferable to the U.S. and for the following 
reasons :-—— 

One should aim at uniform tape tension on both sides 
of the gate, because failure to vary the torque with the 
radius gives an additive error. In other words, without 
radius compensation on either side, at the time when the 
tape is being least assisted from the gate by the take-up 
spool it is also being most heavily impeded on its journey 
towards the gate by the - -¥ speed at which the reser- 
voir spool has to rotate. s is well known, the simplest 
and most reliable way of minimizing both these discrep- 
ancies is to employ gravity clutches whose slip varies 
directly with friction and therefore with the loading, but 
it is perhaps not always realized that unless the “ weight 
ratio” equals the “diameter ratio” compensation is not 
achieved. A European standard spool weighs 2907 loaded 
and 8j{0z empty, a ratio of 3.3. Similarly, the effective 
outer diameter is llin against the core diameter of 3 in, 
again a ratio of 3.3, but on no other design of spool has 
this been so carefully looked after, certainly not on the 
U.S. which is also much harder to adapt to the domestic 
7in centre and vice versa. The demands for larger spools 
will not diminish the popularity of smaller ones. 

A third advantage concerns track discrepancy. On 
multi-track machines it is of course possible, with double- 
cheeked spools, to re-play on a different head simply by 
turning the spool over, but unless the machine is in 
perfect alignment this will result in loss of top. Such a 
procedure is impossible with single-sided spools, each 
track always having to be replayed hen the head through 
which it was recorded. Also the European standard spool 
is much easier to thread, join and edit and there is less 
chance of noise from the tape catching on the cheek of a 
spool, 

Last but not least, the capacity is larger and in view of 
these many advantages I deplore the present tendency for 
the U.S. standard to oust the European. Reverting to 
Mr. Crampin’s preference for Continental designs, I 
would stipulate that in addition to being self-reversing ‘1 
should be in order to switch off the machine merely by 
breaking the mains connection. Any form of remote 
control is out of the question with most British designs 
as the pressure roller would be left in static contact with 
the capstan, which the makers strongly deprecate. Could 
one of the rubber or synthetic rubber manufacturers 
please state whether too much fuss is not being made 
over static contacts on pressure rollers, at any rate so 
far as machines in daily use are concerned? 

Cleethorpes, Lincs. R. LEACH. 


YOUR correspondent’s specification (December, 1954, 
issue) for an ideal tape recorder reminds me of an R.C.A. 
wire recorder I had several years ago. This machine 
was magazine loading like a cine camera, each magazine 
holding two wires of thr duration each and so arranged 
that as one was playing the other was rewinding. 

The wires were driven at a constant speed by capstans, 
and a very ingenious spring arrangement between the 
reels not only kept the wires taut, but also transferred 
the rotation of the supply reel to the take-up with the 
necessary compensation for wire build-up. t the end 
of a reel a notch in a rotating disc (which also served 
as a footage indicator) tripped over a switch within the 
machine and reversed the Teenien of the driv'ng motor 
and the amplifier connection to the sound heads. 

In spite of a bakelite case and S-in speaker the good 
design and precision of the mechanism gave a quality and 
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the opinions expressed by correspondents 


freedom from “wow” seldom obtained with the average 


popular-priced tape machine. 
Joncaster. P. STUART. 


Variable High-pass Filters 


THE use of variable steep-cutting low-pass filters in 
domestic high-fidelity amplifiers has almost 
standard practice. It is therefore surprising that the use 
of variable steep-cutting high-pass filters (not fixed 
rumble filters) appears to be relatively rare. Such a filter 
is of considerable value in minimizing listener fatigue 
due to distracting effects associated with the low- 
frequency end of the spectrum, and only too apparent in 
reproducers having speaker systems capable of extended 
bass response. 

The immediately apparent advantages of a high-pass 
filter are: — 

1. Reduction of hum and rumble inherent in many 
discs, particularly of the L.p. ty This may readily 
be verified by playing different discs on a hlsb-quoliey 
turntable and noting the disc-to-disc variation in repro- 
duced hum and rumble. 

2. Reduction of severe non-linearity distortion due to 
random “cone flutter” in woofers used with amplifiers 
having useful response down to 2-5 c/s, 

3. Reduction of modulation and other hum some- 
times presented free of charge in radiated radio 
programmes. 

The preceding advantages are to some extent obtain- 
able from the usual fixed rumble filter. An advantage 
peculiar to a variable high-pass filter is that it will, in 
conjunction with the commoner low-pass filter, provide 
ready adjustment of “frequency-range balance.” It is 
well known that when for some reason the h.f, response 
has been sharply curtailed it is often necessary to curtail 
the Lf. response as well in order to maintain an aesthetic- 
ally pleasant tonal balance. A suitable product for the 
Lf. and h.f. cut-off frequencies is generally given as 
500,000. On this basis the respective nominal cut-off 
frequencies for two 5-step filters could, for example, be : 
a) Filters out (say 25-20.000 c/s); (b) 40-13,000 c/s; (c) 
50-10,000 c/s; (d) 70-7,000 c/s; (e) 100-5,000 c/s. 

The “straight-line” fanatic will probably pale at or 
beyond step (b). Nevertheless, step (e) will allow enjoy- 
ment from a treasured acoustically recorded disc. 

The high-pass filter can conveniently be of the R-C 
paraliel-T feedback oP type outlined by Thiessen 
J. Acous. Soc. Amer., Vol. 16, No. 4, April, 1945). If 
an existing pre-amplifier cannot painlessly be modified to 
this extent, reasonable results can be had by using a 
multi-pole switch and several cascaded elementary R-C 
filters. The latter alternative may in fact find favour 
with those who look with suspicion on sharp knees in 


filter curves 
Pretoria, S.A M. R. H. MACNAMARA. 


Electronics on the Farm 


IT seems to me to be about time that the electronics indus 
try and the farm machinery industry got together on the 
subject of electric fencer units. 

The basic electric fencer, by now a hoary old stager, is 
a six-volt battery (usually an old car accumulator) feeding 
a balance wheel interrupter and thence a transformer, to 
inject spurts of negligible power but about 10 kilovolts 
into a fence wire which is carried on insulators. 

Since the power demand is extremely low, the chief 
disadvantages of the accumulator become very obvious. 
Accordingly several manufacturers have produced models 
designed to run off the ubiquitous radio h.t. battery. As 
far as I know most of these have also been modified in 
the interrupter mechanism; but if I am any judge of the 
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contents of a sealed box, and the clicks it produces, the 
interrupter is still a moving contactor. It is true that 
the improvements in the interrupter mechanism are prob 
ably considerable, for salesmen talk glibly of a five-year 
guarantee; indeed, I suspect that the timebase is a resis 
tance-capacitor circuit and the contactor a reasonably good 
magnetic relay. However, I submit that for this purpose 
a neon tube wovld be far cheaper and more reliable, and 
that a wholly electronic unit would be superior to any unit 
containing mechanism 

I admit that I lack complete technical information. It 
is possible that I am mistaken in believing that a reasonable 
neon tube will effectively act as a switch and/or carry the 
power demand, and I suggest that the matter might well 
be worth examination 

Ihe advantages which I foresee are cheapness and sim 
plicity in first cost and maintenance, lightness and com 
pactness. The neon tube would certainly plug in, pr 
sumably the electrolytic capacitor could also be plugged 
and, although perhaps unusual, the resistor as well, The 
transformer hardly ever gives any trouble, and therefore 
maintenance would consist of nothing more than buying a 
new relatively inexpensive unit and changing it for the old 
one. It is true that the older farmer might not know 
which to change, but that idea is becoming out of date 

Another refinement I have yet to meet, except on my 
own fencers, is a neon earth detector on the h.t. side 
I have de-capped miniature Philips neon lamps and con 
nected them across the output terminals (4 megohm in 
series) so that they flash if the fence wire is not earthed 
Few stockmen will shock themselves to find out if the 
fence is in fact working, and I suspect that our cattle 
would be “ out” a good deal more often without this aid 

It appears that present fencers usually have a fre 
quency of about two flashes per second. My present 
balance wheel! units suffer far too much from burnt con 
tacts, and therefore when I overhauled them this last 
spring I reduced the frequency to about one per second, 
thereby in effect doubling the working life. So far I have 
found no disadvantage 

My units, being expensive of their kind, carry a simple 
but not nasty, battery voltage indicator with a push 
button switch. It is perhaps because the h.t. battery type 
is alleged to run for five months on one battery that this 
refinement is invariably omitted. It is not easy to 
justify a moderately expensive unit which will not be used 
above twice a year, but I submit that a push-button, a 
resistance, and a torch type bulb might serve; with instruc 
tions that the bulb should be held on for a few moments 
and will fade rapidly on a worn-out battery. 

Hempstead, Essex H. G. P. TAYLOR 


Mathematics 


HAVING been cited in the January issue by F. V. Bale 
as an example of the type of writer who lowers the tone 
of Wireless World by frightening readers off mathematics, 
may I be allowed to reply? 

If indeed I have been guilty of discouraging anybody 
from the study of mathematics, then I deserve censure 
So far from my intention having been that, however, it 
has been precisely the opposite; namely, to debunk the 
supposed esoteric nature of mathematics and to break 
down the mathematicians’ “closed shop.” In the very 
article which Mr. Bale quotes I showed how the basi 
filter equations could be arrived at by schoolboy algebra, 
and then, having taken the reader to the desired point by 
presumably familiar ways, revealed the cosh as nothing 
to be afraid of but rather as a useful tool—*“ The practical 
value of the cosh, then, lies in the fact that it enables one 
to dodge most of the work by looking up tables.... Any 
body can do that.” 

It surely cannot be denied that there are thousands of 
potential technicians and engineers who do find hyper 
bolic functions in the abstract a forbidding and largely 
meaningless subject, and their relationship to filters far 
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from obvious. The above-quoted article being the example 
chosen by Mr. Bale to deplore, what alternative treatment 
does he recommend for these readers? 

At the other extreme, my own experience as a wartime 
radar instructor showed me that graduates in mathematics 
were not automatically able to apply it to practical uses; 
most of them had never clearly visualiz the physical 
realities represented by their equations. These, too, surely 
stand te benefit from an alternative approach. 

A crime to which I do quite cheerfully plead guilty is 
that of lack of respect for the type of author who fills his 
pages with mathematics and considers it beneath his dig- 
nity to explain what it means in words. In this attitude 
I am glad to be in the company of perhaps the most 
noted authority on the presentation of technical informa 
tion—Prof. R. O. Kapp, whose concluding paragraphs 
in his paper “ The First Draft ”* should be taken to heart 
by the over-mathematical. “ CATHODE RAY.” 


the Secretary of the P.T.I. Group, University 
1. price 2s 


* Obtainable from 
College, London, W.( 


Viewers’ Strike ? 
LIVING on a main road within a few yards of the junc 
tion with another main road and receiving a weak signal 
from the Brighton booster and a still weaker one from 
the new Rowridge station, I am finding out some things 
about ignition interference 

Of all the cars passing my door, 90 per cent are un- 
suppressed and even some of the new cars have either 
unsatisfactory suppressors or the suppressors have been 
removed 

It is time that the P.M.G. made the fitting of sup 
pressors to cars compulsory, even if it means supplying 
the suppressors free. The cost of this could be met 
from the percentage of broadcast licence fees retained by 
the G.P.O. If all licence holders got together and refused 
to renew their licences, I am sure a speedy solution would 
be found 


Worthing, Sussex W. E. NIALL 


Tape Terms 


A LANGUAGE of magnetic tape recording is evolving 
und, although standardization is yet a toddler as regards 
technique, some unhappy selections are emerging in the 
language and seem to have become accepted as standard 
terms already 

It helps so much to link meaning with function, rather 


than to blind with slick startlers, that one hopes terms 
such as “azimuth” will not prevail 
When technicians use that term, the context usually 


suggests that they mean “head” tilt relative to tape path 
“Azimuth” is an ancient astronomical term of different 
meaning, shortly put as “an arc of the horizon.” This is 
borne out by its origin: Arabic al (the) sumut (direction 
How does it come to be used to suggest a different mean- 
ing for which a better word exists, namely, “ oblique ”; 
Latin ob (before) liquis (slanting) defined shortly as “to 
deviate from the perpendicular? ” That, surely, is exactly 
what is meant 
Bristol Magnetic Recorder Company, 
Bristol, 3 W. D. ARNOT 


Overseas Buyers 
FREQUENTLY an article advertised in Wireless 
World attracts my attention and I develop an urge to buy 
it. But I get disturbed about foreign exchange, extra 
postage for overseas mailing, etc., and I finally decide the 
product is perhaps not worth all the fuss anyway 
Perhaps this is wrong. Could not your advertisers pub- 
lish a little bit on how receptive they are to small foreign 
orders and how to go about it, especially extra payment 


requirements for overseas mailing? 
Yonkers, N.Y., U.S.A MARTIN L. KENELY 
Wrretess Worip, Fesruary 1955 
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“BELLING-LEE” 
NOTES 


These notes have been contributed by 
our senior research engineer, and 
introduce a very interesting basis of 
comparison for aerials, and can, of 
course, be applied to aerials of any 
manufacture 


Goodness Factor For 
Aerials 


It has been often stated that aerials 
for use in fringe areas should have the 
maximum possible forward gain, thus 
ensuring that as much signal as sible 
is available at the receiver. his is 
undoubtedly the condition required for 
reception in areas where local interfer- 
ence can be ignored, and where the 
signal is limited by the noise generated 
in the receiver itself. 

In some areas the picture is marred by 
local interference, by motor cars, etc., 
while in others an otherwise perfect 
picture is spoilt by ghost reflections. In 
both these cases the directional char- 
acteristic of the aerial is important. 
his is the property of the aerial which 
enables it to distinguish between the 
wanted and unwanted signals 

If we now consider the fringe area in 
which interference is present, we are 
faced with a problem of how to describe 
an aerial as neither the forward gain nor 
the polar diagram give a complete 
picture of its performance. A Good- 
ness Factor can, however, be defined, 
but the validity of this Factor can only 
be tested by practical observation of 
pictures under a wide range of con- 
ditions. We are considering the use of 
Goodness Factor F, defined by the 


equation F where V is the voltage 


A 
gain of the aerial relative to a half-wave 
dipole and A is the total area under the 
polar diagram, assuming the area under 
a dipole polar diagram, to be unity, and 
the amplitude of the diagram in the 
forward direction to be the same for all 
arcas 

It can now be seen that F includes 
both the forward gain and the direc- 
tional characteristics of the aerial and 
increase in either of these is improved 
As an example the Goodness Factor of 
various “ Belling-Lee” aerials is as 
follows 


BROADSIDE—3 element array, 52 
Junior Mult. 33 
Senior H 25 
junior H 27 
Kayrod 23 
Dipole oe 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd... Enfield, Middx 
Written 14th December 1954 
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A UNIVERSAL 
LOADING PLUG 


Typ or back solder 


or crimp-as you please es 


Tip soldered with braid as pigtail through 
collet and nut 


CLAMPING NUT 
ONLY REMOVED 
FROM BODY HOUSING 


bunched up against 
collet 


CLAMPING NUT AND 
COLLET ONLY 

REMOVED FROM 
BODY HOUSING 


Back soldered with braid as pigtail or bunched 


or crimped 


@ We have now modified out L.1329 coaxial plug to include a hole through 
the length of the pin so that this can be tip soldered as an alternative to 
back soldering or crimping. In view of the marked preference for tip soldering, 
we have also re-instated our all-metal L.734/P coaxial plug. 

These two types will now be interchangeable, and by supplying both 
types we believe we have met most needs that can arise, particularly the 
requirements both of those who prefer to load the plug without completely 
dismantling it, and those who dismantle the plug completely before soldering. 
Both plugs are also suitable for use as a temporary connection, without either 
crimping or soldering, but this is very bad practice. 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE RD 


EMFIELD, MIDDA CHGLAMD 
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STABILISED POWER SUPPLY UNIT 
ror PHOTO-MULTIPLIERS 


INPUT 


Ediswan now have available a new stabilised power supply unit 


which has been specially designed to feed Photo-Multipliers 


It is particularly suitable as a supply unit for Ediswan Mazda 
Photo-Multipliers type 27.M1, 27.M2 and 27.M3. 


BRIEF 


OUTPUT 


High stability low ripple 


SPECIFICATION 


STABILITY 


A 10% change in mains 


OUTPUT RESISTANCE 


RIPPLE 


1955 


D.C, supply variable be- | input voltage results in a | 
200 ~ 250 v., 40-100 ¢.p.s tween 300 and 1,100 volts | change of less than 0.1% Approximately 1,500 ohms Less than 0.01% R.M.S 
Max. current 2 mA. Pos between 1,100 volts and | 
or neg. may be earthed. | 600 volts output 
MOUNTING The Unit is suitable for standard rack mounting or for bench use. Bench Stands are available 


RADIO DIVISION 
155 Charing Cross Road, London, W.C.2. Telephone 


als 


7s 


PRICE 


£48 


Further information is available on request 


EDISWAN 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 


Gerrard 8660 


Telegrams: Ediswan, Westcent, London 


Member of the A.E.1. Group of Companies 
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Vector Addition 
and the 
Slide Rule 


Rapid Method of Calculation 


By A. G. LONDON, B.Se.(Eng.), Graduate 1.E.F. 


A GREAT many calculations in electronics 
involve working out the value of terms of the form 
V(x? + y*). 

Two examples which come readily to mind are: 

(i) The magnitude of the resultant of two vectors, 
V, and V,, at right angles, is given by: 

V(V,? + V;*) 

(ii) The magnitude of the impedance of a series- 
tuned circuit is given by: 

Z| = V{R? + (wl. — 1/wC)% 

The usual method of calculating the value of a term 
of this form is to find the squares separately, add them, 
and find the root again. This is a rather tedious 
business, particularly if it has to be repeated a number 
of times. A much quicker and easier method exists, 
however, which eliminates those little addition sums, 
done on odd scraps of paper. The whole process can 
be carried out on a slide rule without “ taking off”’ any 
figure except the answer. The slide rule can be of the 
simplest type, one with only the four main scales. 

A reminder of the properties of these scales may not 
be out of place. They are usually called scales A, B, C 
and D, from top to bottom, A and D being on the 
stock; B and C on the slide. They are so arranged 
that if the cursor is set to a number on scale D the 
square of that number appears under the cursor on 
scale A, Square roots are found by the reverse 
process. Scales C and B, respectively, have similar 
properties. 

Now suppose we wish to find the value of the root 
V(x" + »*), » being smaller than x, we proceed as 
follows. 

1. Set the slide rule so that y on scale C is opposite x 
on scale D. (Arrow 1 on Fig. 1.) Then by the 
ordinary rule for division, x/y will appear on scale D, 
opposite the end mark on C. (Arrow 2 on Fig. 1.) 

2. Set the cursor to the end mark on scale C. Then, 
as we have already noted, (x/y)* will appear under the 
cursor on scale A. (Arrow 3 on Fig. 1.) 

3. To the value of (x/y)*, add 1, and set the cursor 
to this new figure, still on scale A. (Arrow 4 on 
Figs. 1 and 2). The cursor now indicates (x/y)* + 1 
on A; and the square root of this on scale D. (Arrow 5 
on Fig. 2.) 
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4. Now move the slide until the end mark on 
scale C is set against the cursor. 


5. Read \/(x* + y*) on scale D opposite y on scale C. 
(Arrow 6 on Fig. 2.) In steps 4 and 5 we have used the 
ordinary multiplication rule to multiply \/[(x/y)*+1] 
by y, and, 


yV[(x/y)* + 1) Vip {(x*/y*) + 1) = V(x* + y*) 

In the example shown in the figures, x = 4, y = 3. 
Then the successive steps are: 

1. x/y = 1,333 4. Vi(x/y)*? + 1] 
2. (x/y)* = 1.78 5. V/(x* + »®) =5 
3. (x/y)* + 1 = 2.78 

It is important, in step 3, to keep in mind the 
position of the decimal point in (x/y)*. In the example, 
the figure 1.78 on scale A actually represents this 
number, and (x/y)* + 1 = 2.78. However, according 
to the relation between x and y, it might represent 
1.78 multiplied by any power of 10; e.g., 0.178 or 17.8. 
Then (x/y)* + 1 would be 1.178 or 18.8 respectively. 
Care is therefore necessary at this point in the 
operation, 

The process can very simply be adapted to evaluate 
a root of the form /(x* — y*). The only change 
necessary is that, in step 3, 1 is subtracted from 
(x/y)*, instead of being added, and the cursor is set 
to this value; i.e., (x/y)* — 1. The square root is then 
taken as before, multiplied by y, and the answer read 
on scale D. The proof is exactly analagous to the case 
of V(x* + y*). Clearly, this comes in useful, for 
example, in the series-tuned circuit case mentioned 
above, if we know the impedance, but the resistance 
or the reactance is unknown. 

Then R = /(|Z|* — X*) 

While no claim is made that the process described in 
this article is original, it is a simple and rapid method 
of solving the particular problem, and deserves to be 
more widely known. Many readers will, no doubt, be 
able to find other applications besides those mentioned 


= 1.667 


Fig. |. The first steps in setting the slide rule are shown 
here, culminating in | + (x y)* at point 4, 
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Fig. 2. The final steps are illustrated here; the root 
appears at point 5 opposite point 4 and multiplying by y 
gives the answer at point 6. 


FLUX-CUTTING 
Or 


FLUX-LINKING ¢ 


\\ OT very long ago there took place at the LE.E. a 
discussion on fundamental electromagnetic theory* 
At the end of it the chairman remarked that although 
it was the normal policy of the LE.E. to encourage 
student members to attend its meetings, he was rather 
glad they hadn’t been much in evidence on that par 
ticular occasion. Well, certainly, it did seem some 
what unedifying to hear one learned Professor of 
Electrical Engineering after another disagreeing flatly 
on the very basic principles of the subject. Quite 
enough to shake whatever faith students may have 
in the authorities, and to make one wonder whether 
there is Ohm’s Law—that can be 
relied upon to be truc 

One of the most discus 
is the question of how to 
whether on a basis of “ cutting magnetic lines of force ” 
or some other way. Nearly all the electricity 
in the world is generated by electromagnetic induc 
tion. And the process is fundamental in radio too 
for radio waves would be impossible without it, and 
so would wansformers, chokes and tuning coils. If 
then the most eminent authorities invariably disagree 
on the principles of the thing, how can anybody be 
expected to understand it and make the necessary 
calculations for designing radio and other electrical 
systems? Disagreement about how wages are calcu 
lated can be relied upon to give rise to trouble; how i 
it that disagreement about how to calculate induced 
voltage does not? Or does it? 

Some while agot I was rash enough to stick my 
own neck out into this particular controversy, by 
advocating the flux-linkage (or flux-threading) idea at 
the expense of the flux-cutting idea. And now I get 
a letter from a radio engineer in the Belgian Congo 
who writes in some concern to report that after gladly 
accepting my view on this matter, as being in line 
with that of his one-time professor of electricity, he 
was dumbfounded on being confronted by a junior 
colleague with a description of an actual electri 
generator that by its method of functioning absolutely 
proved the flux More shaken faith, 
presumably! He y be interested to know that 
at the I.E.E. discussion this particular kind of 
generator was well in the forefront of the battle, and 
my shocked ears could hardly believe what they heard 
when one teacher made the highly immoral suggestion 
that students should be kept in ignorance of it because 
it did not square with the official curriculum. 

Well, far be it from me to pose as a sort of super 
authority to put everyone else right, but it does seem 


anything even 


ed things on such occasions 
reckon induced e.m.f 


used 


idea 


. A Short Mod {f Pundamental Electromagnet 
Theory,”” by P. Haman 1B.B. Pr. 1, July, 1954 
+ Wireless World, Ju » p. 285 (* Radio Waves” 
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A Controversy on 


Fundamentals—and a 


Practical Solution 


By “CATHODE RAY” 


to me that at least some of this confusion is capable 
of being dispelled. First of all, for the sake of any 
readers who are not yet quite “with us,” let me 
explain what the controversy exactly is It began 
with Faraday’s famous experiments in 1831 He 
found that an electric current could be magnetically 
induced in a circuit in two ways: (1) by moving a 
magnet near the circuit (or, what comes to the same 
thing, moving the circuit near a magnet); and (2) by 
moving neither but varying the strength of the mag- 
netism, say by switching the current on and off in 
a coil of wire producing it. The first of these pro- 
cesses is applied in every rotary electric generator; 
the second in every transformer and tuning coil. 
Faraday visualized the magnetism as lines of force 
in the space around and within the magnet, and 
regarded the current in the first class of experiments 
as being induced by these lines cutting across the 
ircuit the circuit cutting the lines). He was 
inclined to think that the results of the second class 
of experiments could be regarded in the same way, 
by supposing the lines of force to spring out of the 
oil as the current was increased, and so to cut across 
any coupled circuits 

Before generators and transformers could be 
designed on a proper engineering basis—and certainly 
before radio equipment could be designed—it was 
necessary to be precise about the relationship between 
movement or variation of magnetic field and the 
voltage of the e.m.f. generated thereby. The strength 
of a magnetic field can be reckoned by the force it 
exerts on a small magnet. It was agreed to suppose 
that a certain force corresponded to so many lines 
per square centimetre. The total number of lines over 
a given cross tion was called the flux. It was found 
that the e.m.f. generated in a circuit was proportional 
to the rate at which flux was cut by the circuit, or 
varied within it. In fact, when the amount of flux 
orresponding to a “line” had been defined, it turned 
out that in ler to generate an e.m.f. of one volt it 
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was necessary to vary the lines at the rate of 
100,000,000 (=10") per second. 

Now this is where we get to the controversy, Fig. 1 
shows a simphe circuit, consisting of a square of wire 
connected to a voltmeter. So as not to introduce 
complications caused by the magnetic field due to 
current in this circuit, let us suppose that the volt- 
meter has an infinitely high resistance, so that no 
current flows. The dots are end views of the lines 
of force produced by a coil not shown, but parallel 
to the single square turn. To avoid complications 
again, let us suppose that the return paths of these 
lines are kept well clear of our picture by means of 
a high-permeability iron core. Finally let us assume 
that notwithstanding the fewness of the dots there 
are actually 10° lines of force enclosed by the circuit, 
and that they are distributed uniformly over its area. 
If now the circuit were moved steadily to the right 
from position (a) to position (b) at such a speed as 
just to clear all the lines of force in one second, we 
can safely assume that during this process the instru- 
ment would read one volt. 

But if you ask a number of engineers to explain 
this result you will discover two schools of thought. 
Some will say that three of the four sides of the circuit 
take no part in the experiment because they cut no 
lines of force, but that the fourth—the left-hand one— 
was cutting 10° lines per second, and that was why 
an e.m.f. of 1V was generated. Others will say that 
at the beginning of the operation 10° lines of force 
were linked with the circuit, and at the end none 
were; difference, 10°; so magnetic linkages with the 
circuit were being varied at the rate of 10° per second, 
and that was why an e.m.f. of 1V was generated. 


Divided Counsels 


Precisely the same result and explanations are forth- 
coming if the circuit is kept stationary and the field 
is moved to the left. And precisely the same result 
is obtained if both are kept stationary and the current 
in the unseen magnet coil is reduced at such a rate 
as to bring the field steadily to zero in one second— 
but this time the explanations will vary. The line- 
cutting school of thought splits into two: one group 
will say that of course this is quite a different effect, 
so cannot be expected to have the same cause; the 
others stick faithfully to the cutting idea, and adapt 
it to cover the changed circumstances by saying that 
the lines can’t just come from nowhere, but that when 
current in the magnet coil is increased or decreased 
they spring out or flop back, so cutting the circuit 
and generating an e.m.f. one way or the other around 
it. This adaptation of the original line-cutting picture 
may perhaps be accepted, provided that nothing 
better can be found and that it is consistent with 
other known facts. But slightly more elaborate 
experiments show that an e.mf. is induced in a 
circuit by growth or collapse of a magnetic field even 
when that field is caused by current in that same cir- 
cuit, and I for one find it a little difficult and uncon- 
vincing to visualize a wire being “cut” by lines of 
force emerging from itself. 

When we come to interrogate the linkage schoo! 
of thought we find them perfectly happy and pleased 
with themselves, because their account of the previous 
(Fig. 1) experiment equally well covers the current- 
varying or transformer experiment, without involving 
them in having to explain where the lines come from 
or where they go. Whether the number of lines 
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Fig. 2. Dis an edge view 
of a metal disk, rotating 
in the field of a fixed 
magnet M. Bi and B2 
are brushes making elec- 
trical contact with axle 
and edge of disk. Will 
the voltmeter V give a 
reading? If so, why? 


linked with the circuit is made to change by moving 
the field or circuit or both, or by varying the strength 
of field in a stationary set-up, makes no difference to 
the e.m.f. induced; so why, they say, adopt an 
explanation that has to be forced to fit some of. the 
facts, or alternatively use two explanations to cover 
facts that are obviously related and can perfectly well 
be covered by one? 

This is the psychologicai moment, when these 
linkage people are swelling with self-satisfaction, to 
perform the experiment known as the Faraday disk 
or the homopolar generator. One form of it is shown 
in Fig. 2. D. is an edgewise view of a copper disk 
which is rotated steadily. Bl is a brush making con- 
tact with its axle, and B2 is another making contact 
at its rim. M< is a fixed magnet arranged so that its 
lines of force pass through the disk, and the whole 
circuit is arranged so that no lines link with it. There- 
fore, according to the linkage school of thought, no 
e.m.f. can possibly be induced by turning the disk. 
But unfortunately for them the meter shows that it 
is. The thing with which my Belgian correspondent 
was confronted, although different in form, was 
obviously identical in principle, and was no mere 
theory or experiment but an actual machine used to 
generate current for actual electro-plating. 

If the line-cutting advocates had been called upon 
to predict the result of the disk experiment, previously 
unknown to them, there might have been some hesita- 
tion and clearing of throats while they tried to decide 
whether the part of the circuit formed by the disk 
was Or was not cutting the magnetic field. At first 
sight it might seem not, since no change in the form 
of the circuit takes place, and the copper in any one 
part of the disk is as good as in any other. But if 
members of this group were electron-minded (as the 
participants in the I.E.E. discussion apparently were 
not, for the word “electron” was hardly mentioned) 
they would realize that turning the disk carried the 
free electrons in the copper around with it, and so 
causes them to move in a magnetic field, and by using 
Fleming’s right-hand rule (thumb indicating direction 
of motion and forefinger direction of field, then 
second finger shows direction of e.m.f.) they would 
correctly predict an e.m.f. along the radius of the disk 
crossed by the field. 

Having tactfully allowed the linkage people time 
to think up a way of talking themselves out of the 
contradiction between their theory and this experi- 
ment, we come back to them and invite their com- 
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ments on it. The LE.E. discussion showed what at 
least one of them would say. He would describe the 
result as an anomaly, and shamelessly advocate keeping 
it as dark as possible, lest it confuse his students 
I hope we all regard this reply as thoroughly 
unworthy and unsatisfactory and insist on something 
less ostrich-like. Pressed thus, some might allow it 
to be brought to the notice of their students, but only 
as a “special case” or “exception”. But if nothing 
better can be said than this one would, I should think, 
be obliged to decide in favour of the line-cutting 
school, even though that meant accepting their curious 
pictures of lines cutting wires by springing out of 
them. Another group, represented in subsequent dis 
cussion by at least one very eminent authority! 
refuses to be disconcerted by this attack on the linkage 
position, but shows that the disk experiment is, after 
all, not an exception to it. They ask one first of all 
to substitute for the disk a spoked wheel, and then 
show that the sector-shaped circuits formed by pair 
of adjacent spokes and the segments of rim joining 
them obviously do link with a varying number of 
magnetic lines as the wheel is rotated, and that a 
difference of potential is thereby set up between the 
two brushes. They point out that this state of affairs 
does not depend on the number of spokes, and that 
more can be added until finally they are touching one 
another all the way, and the wheel has become the 
solid disk of Faraday 
Having re-established the 


prestige of the linkag: 


t “ Apparent Pailures of  FPlux-Threading Rule,” by C. G 
! id R Kapp, Bulletin of Electrical Engineering 
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M is a metal bor magnet which is pushed through 


Fig. 3 
the jaws of a spring clip forming a closed circuit. V is a 
sensitive voltmeter or galvanometer. Does it give any sign 
while the magnet is being inserted into the circuit? if not, 
why not? See Fig. 4. 
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school (and, we hope, expelled those members of it 
who disgraced it with their treacherous ostrich policy), 
they go on to conquer other supposedly fatal 
objections. One of the most interesting of these is 
Hering’s experiment. It is performed with a circuit 
consisting of a spring clip, normally closed as in Fig 
s(a The bar magnet M is then forced past the jaws 
b) until finally it is inside (c There is a complete 
circuit all the time, and clearly a large number of 
magnetic linkages are introduced into it, yet the most 
sensitive instrument fails to indicate any e.m.f. This, 
it is said by some, makes nonsense of the flux linkage 
idea. It certainly makes nonsense of something, and 
so it ought, for that something is a misconception of 
the linkag The fallacy lies in looking at 
a) and (c) only, which show an identical circuit with 
and without a linked field, and forgetting about (b), 
where the circuit is not identical. As Carrothers and 
Kapp put it, “the circuit in which one might expect 
a current to be induced is not there during the tume 
that any inducing could occur.” 


When Is a Circuit ...? 


This matter of 
watching, for 
or unlinking 
observed e.m.f 
1 subtle one 

example 


change of circuit needs careful 
ome changes of circuit during a linking 
process do not necessarily affect the 

und the distinction is sometimes rather 
as it is in the Hering experiment. For 
altering the shape or extending the length of 
i flexible lead from a transformer coil to a voltmeter 
doesn’t prevent the ordinary linkage rule from being 
used to predict the voltage correctly. But the change 
in circuit during the (b) period in Fig. 3 does upset 
what might seem to be a valid application of the rule 
his can perhaps be more easily seen in Fig.4. The 
right-hand part of the double wire square at (a) is not 
linked with the flux passing through the magnet M 
If now the switch is opened (b) the magnet can be 
moved through into the right-hand square (c) but 
doing so does not alter the number of lines linked with 
the circuit that then exists. If now the switch is 
closed (d) there is a closed circuit the same as in (a), 
but linking with flux that was not there before. Yet 
there was no stage at which one would expect V to 
give a reading 

The fact that in the Hering experiment the switch- 
over is gradual makes no real difference. The process can 
be more exactly imitated by the arrangement in Fig. 5, 
in which the slider is moved from the position shown, 
where the magnet is not embraced by the circuit (the 
path through the resistance is dead-shorted by the 
direct path), to the other end, where it is. No one, 
surely, would expect moving the slider to set up a 
potential difference between a and b, such as certainly 
would be set up if a wire between a and b were moved 
across the pole face of the magnet 

Another demonstration in which the number of 
circuit linkages is increased by a sort of trick, without 
generating any e¢.m.t., is Blondel’s experiment, shown 
n Fig. 6. Wire is wound from a metal cylinder, which 
acts as a short-circuit, to an insulating cylinder fitted 
with a metal slip-ring, with which contact is made 
by a brush Bl. This cylinder is placed in an axial 
magnetic ficld. By rotating the cylinder, the number 
of turns linking with the field is made to increase 
gradually from none at all up to the maximum pro- 
vided. Yet no e.mf. is indicated. Nor should one 
be expected, for it is a sort of continuous Hering 
experiment 
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Fig. 4. This variation of the Fig. 3 experiment may make it 
easier to answer the questions about Fig. 3. If it doesn't, 
see Fig. 5. 


What is the moral of all this? Of the people we 
questioned, who are right and who are wrong? And 
what about the people who don’t seem to have been 
represented in our Gallup poll, who refuses to acknow- 
ledge the very existence of magnetic fields? Are they 
like those who hold on to the belief that the earth is 
flat, regardless of the clear evidence to the contrary? 
Or are they the only ones who are right? 

Before we can answer we shall have to decide what, 
in this connection, “right” and “wrong” mean. If 
we think that any rule or theory or idea is—or could 
be—the right one, we had better think again. In such 
a question as deciding which of several men in an 
identification parade stole our wallet last night, it 
would be possible (whether by luck or good observa- 
tion) to be right. But in such matters as stating pre- 
cisely how electromagnetic induction works, nobody 
can be right, because there are no still more funda- 
mental terms with which to describe the fundamental 
processes of nature. We can describe the con- 
struction and working of a machine, because it is made 
up of simpler parts that are familiar. But if we press 
the analysis back to such things as electrons we cannot 
say what they are made of. If we begin to describe 
an electron as “a very tiny particle ...” we are not 
really describing it, because one should immediately 
ask “What is a particle?” and the enquiry would 
never end satisfactorily, because we would be com- 
mitting the logical sin of defining the obscure in terms 
of the more obscure. A particle, as commonly under- 
stood, is a more complex structure than an electron. 
If we could start with a knowledge about electrons and 
such things, then perhaps we could go on to describe 
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Fig. 5 (right), R is a 
resistor with a sliding 
contact which is moved 
from one end to the other. 
Do you still feel sure 
about Fig. 3? 
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a particle of matter accurately. But even if one day we 
find that an electron is made of still simpler units, that 
will only transfer our ignorance from the electron to 
them. 


A Cloak for Ignorance 


It is the same with induction. When we talk about 
lines of force, flux, and even fields, we are using these 
terms to hide our complete ignorance of what is really 
happening. All we know is that when certain con- 
ditions are provided certain results invariably follow 
And what we do in the science of the subject is to 
state as precisely as possible the relationship between 
cause and effect. To assist in this it is necessary for 
most people to use mental pictures or concepts. The 
test of such a concept is not whether it corresponds 
accurately with ultimate reality—we wouldn’t know— 
but whether it is (a) consistent with all observed 
behaviour, and (b) convenient for its purpose. Of 
these requirements, (a) might at first sight seem to be 
essential, but in practice, for the sake of (b), one often 
uses concepts that only approximately fit the facts, or 
fit only some of the facts; this apparently unscientific 
practice is allowable so long as the limitations are 
clearly understood by all concerned. The position is 
complicated, however, by (b) being so largely a matte: 
of opinion. 

Let’s face it—we just don’t know how or why it is 
that pushing a magnet into a coil of wire causes a 
voltmeter across its terminals to indicate. Probably 
no one will ever know. But all electrical engineers 
have to be able to make use of this fact to obtain 
desired results, such as providing light, heat, and tele- 
vision in our homes. Since it would be difficult to 
discuss such matters if blanks had to be inserted in 
place of words wherever our absolute knowledge was 
lacking, it is necessary to use concepts. To most 


MAGNETIC 
FIELD 


Fig. 6. This is a machine for causing an increasing number 
turns to be linked with a magnetic field. Does this process 
couse V to read? If so, why? 
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people, the concept of a “ field”—a sort of sphere of 
influence—around a magnet renders it easier to 
discuss induction and to make the necessary calcula 
tions. Calling it a field does not in the very least 
increase our knowledge of it, or prove that it exist 

But even if it could be proved that it does not exist 
it might still be a good thing to keep it as a concept 


Spectacles for All 
The concept of just a field is still too vague and 
shadowy for most people. So lines of force wer: 
invented. Now in so far as anything about a magnet 
field can be known, it is known that lines of force do 
not exist. They are simply a means of showing on 
diagrams—or visualizing in the mind—the direction: 
in which fields act. They also help to suggest, by 
their closeness together, the relative strength of the 
field. As great a mind as Faraday’s was not ashamed 
to use them as a mental aid. In just the sarne way 
contour lines on a map help one to visualize the 
direction and steepness of a slope, but supposing that 
a magnetic field actually consists of lines is as sensibl 
as supposing that a hillside consists of lines. Yet so 
firmly does the line idea get one that it is quite difficult 
not to imagine that if a cylindrical bar magnet wer« 
rotated about its axis its lines of force would rotat 
with it and generate an e.m.f. in a stationary circuit 
through which they passed. But if we think of the 
field as we should, as having at any point only magni 
tude and direction, we realize that turning the magnet 
does not alter either of these properties anywhere, s 
is incapable of inducing an e.m-f. in an external circuit 
(though the stationary field does generate an e.m.f. in 
the rotating metal of the magnet itself) 

Calling the unit of flux a “line,” as some peopl 
still do, so that magnets are bought and sold on a 
specification of the number of lines they provide, 
makes the line idea even more difficult to keep in it: 
proper place. Calling it a maxwell was better, but 
one couldn’t help remembering that 1 maxwell is equal 
to 1 line. Now that the maxwell has been superseded 
by the weber, which is equal to 10° maxwells, ther: 
may be a better chance of thinking of flux as a con- 
tinuous magnitude, like length or inductance 

To Clerk Maxwell, Faraday’s lines seemed rather 
quaint; as a mathematician he found a mathematical 
symbol more appropriate and precise. Mathematical 
symbols themselves are only concepts, of course, but 
it must be admitted that they are the most precise and 
flexible way of stating generalized results of observa 
tions. For example, observations on electrons have 
shown them to have properties that defy any “ mech 
anical model” to imitate, but can be expressed mathe 
matically. Unfortunately only people with exception 
ally mathematical minds can get any enlightenment 
from these expressions. To generalize the observed 
facts about induction by magnetism, even such a lucid 
writer as Faraday required a sentence of no fewer than 
126 words. Mathematically the same thing can be 
stated much more precisely thus 


d 


»D «dl 
, dt 


B.da 


But there are plenty even of qualified electrical 
engineers, not to mention elementary students, wh« 
fail to appreciate this way of putting it. How- 
ever, according to the author of the paper discussed 
at the I.B.E., those who can should escape falling int 
the silly misunderstandings of those of us who through 
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mental incapacity are obliged to make do with visual 
concepts like the cutting or linking of flux lines. He 
showed that the foregoing equation produces two 
terms, one corresponding to the transformer or 
linkage-changing effect, and the other to the motional 
or cutting effect, and in any particular case one of 
these effects is often absent. No doubt he always gets 
the right answer 
But some other 
and expre what 


mathematician might come along 
we know about induction in some 
other way, perhaps without reference at all to magnetic 
fields, and al get the right answers. We poor 
morons who haven’t a clue to these refined methods, 
but use either or both of the two flux rules, provided 
we use them with discretion and beware of trick cases 
like Hering’s, can also get the right answers. Perhaps 
ye day we may meet a Viet Namese refugee who 
gets the right answers by manipulation of an abacus 
ind a prayer wheel. The point is that as long as each 
of us understands what we are doing, and can get the 
ht answer a process that to us makes sense, it 
mistaken zeal to insist that everybody must do it in 
one particular way, which is the only right way. 
Agreed that it would be convenient if everybody used 
the same method. Evidently Carrothers and Kapp 
think so, for they have expressed the view that it 
would have been better if the flux-cutting rule had 
never been thought of! Nevertheless, while like 
them I find flux-linking the most convenient and 
reliable way to look at induction problems in general, I 
am not sure that it is invariably simpler and more 
natural than flux-cutting. All such concepts are 
spectacles to aid our limited mental vision. I would 
hesitate to insist that everyone must use a replica of 
mine 


more 
ic Arabs than for stay-at-home Britons— 
is exemplified by this new transistor transmitter, which is 
powered entirely by sunlight through the medium of selenium 
cells, Built by Edward Keonjian (General Electric Company 
of America), it hos a range of about | 0Oft. 


ONE way of solving the battery problem—but perhaps 
suitable for nomad 
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CONVECTION HEATING 


FORCED OR NATURAL? 


Broadly speaking, there are two types of convection 
heater: the natural convection heater, which depends for 
its operation solely on the physical difference in the density 
of warm and cold air, and the forced convection heater, 
in which a fan is used to force warmed air downwards and 
forwards, away from the heater. 

Although natural convectors have their uses—for 
example in halls, landings or passages, which are not 
normally occupied for lengthy periods—forced convectors 
are much more efficient and economical in operation. 
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Fig. | Diagram showing the heat zones produced by a typical kW 
natural convection heater. The upwards and outwards path o/ 
the warm air is quite clearly indicated. Uf the power of the 
heater were increased to 2 kW, temperatures in the particular 
zones would increase, but the general disposition of the zones 
would remain the same. The air at floor level would therefore 
be noticeably colder. (Temperatures in both illustrations are in 
degrees Fahrenheit.) 


4 natural convector warms only the air passing through 
it and in its immediate vicinity, and this warmed air, being 
much lighter than the main body of air in the room, rises 
rapidly towards the ceiling, where most of the heat is 
dissipated. Although there will be at times a certain 
amount of mixing of small portions of rising warmed air 
with the general body of colder air, due to movement of 
persons in the room, the fact remains that in general the 
warmest air will be at ceiling level, and the colder air at 
floor level. 

Thus, before the occupants of a room heated by natural 
convection feel very much benefit, the temperature of the 
air at ceiling level has to be increased considerably. 
Obviously, overall room temperature increases very 
slowly, and power consumption, and therefore costs, are 
increased 

The steep temperature gradient created by this method 
of heating often gives the occupants of a room the impres- 
sion of draughts around the feet and a feeling of 

headiness."" This arises because, while the human body 
can withstand a higher temperature around the feet and 
legs, it cannot, with comfort, tolerate an atmosphere in 
which there is an upper zone of much warmer air. This 
warm upper zone, being semi-static in nature, also tends 
to act as a barrier to rising tobacco smoke and other 
fumes, thereby worsening the general atmospheric con- 
dition. A further disadvantage of natural convection 
heating is the soiling of the walls and ceiling immediately 
above the heater caused by the uprising air current be- 
coming dust laden, 


Much time and effort have been expended on natural 
convectors in attempts to overcome these disadvantages, 
all of which arise from the very low velocity of the warmed 
air emerging from the heater outlet. In spite of these 
efforts, experiments show that the maximum distance the 
warmed air can be projected from the outlet of this type 
of heater is about 6 inches. 

With the forced air convection heater the effects are the 
opposite of those occurring with the natural convector. 
By using a suitable blower system the warmed air is 
forced, against its natural tendency, downwards and out- 
wards into the room. This stream of warmed air is given 
sufficient velocity to project it some ten to fourteen feet 
from the heater. 

Unlike the natural convection heater, the forced air 
convection heater produces the warmer air zone at floor 
level. The temperature gradient throughout the room is 
very much less than with a natural convector: the differ- 
ence in temperature being as little as 5°F between floor 
level and ceiling. 

Thus, with forced convection heating, the warmed air is 
circulated throughout the entire room and rapidly in- 
creases the overall temperature; there is no draughtiness 
around the occupants’ feet, and since the upper air is at a 
slightly lower temperature than the air at floor level, there 
is no feeling of * headiness.”’ Other advantages of the 
forced convector lie in better physical design. In order to 
get maximum air velocity natural convection heaters are 
usually tall in relation to their width and depth: not 
always an ideal shape from the points of view of stability 
and convenience in placing ina room. Forced convectors 
can be designed to much more stable dimensions, and can 
be made compact enough to fit unobtrusively into any 
convenient position. Furthermore, forced convectors will 


Pig. 2 Heat zones produced by a forced convection heater, the 
* HM.V.” 2kW Cavendish Heater. Note the even temperature 
gradient throughout the entire room, with the warmer air zone 
at floor level. These figures were plotted from actual tests taken 
in a room measuring 14 «x 11'3" x8 high (1,265 cu. fi.), with 
a semi-circular bay containing 5 windows. 


operate with unimpaired efficiency even when sited below 
a window. Cold air currents in the vicinity of the window 
gravitate towards the floor, where instead of creating a 
draught as they would normally do, they are warmed by 
the heater and circulated into the room. Similarly, cool 
fresh air entering the room through the window will be 
warmed by the heater and will help to keep the air within 
the room fresh and clean. 
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PORTABLE OSCILLOSCOPE TYPE WM.3.B. 


A compact general purpose D.C. Coupled portable Oscilloscope with 
facilities for rapid precision time and voltage measurements. Volts and 
time meter presentation — no calibration markers required. Displayed 
waveform measured by voltmeter bridge system (visual null balance) 
9 range voltmeter gives high accuracy readings unaffected by amplifier 
gain or linearity. Dual ‘Y’ input paths with attenuators afford signal 
comparison and mixing facilities. Floating circuit enables AC/D¢ 


signals to be measured with respect to D.C. potentials within + S5O0V. 


DISTRIBUTED AMPLIFIER TYPE 2B 50 c/s — 100 Me/s 


A unit designed for use with high speed Oscilloscopes to provide amplificatior 

a very wide frequency spectrum at high output voltage levels 

The amplifier is extensively used in the study of high speed waveforms having ris 
times in the milli-microsecond range. It is being widely used with scintillation id 
coincidence counters, high speed scalers, and signal generators 

SPECIFICATION 

Input Impedance, 75 ohms. Output Impedance, 200 ohms nominal. Max. Output, 150 Vpp. 
Bandwidth, 50 c/s-100 Me/s Phase Response, Substantially linear over pass band, 


Gain, x 12, 


For further details write to 
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SPECIFICATION 


C.R.T, E.H.T. 0.8 & 1.2 kV. 


D.C. - 6 Me/s. 


MAX. SENSITIVITY 
350 mm/V (at reduced band- 
width) 


*Y’ Amplifier 


VOLTAGE MEASUREMENT 
10mV to 500 V AC/DC 
24% F.S.D. 


TIME MEASUREMENT 

0.25 microseconds - 40 milli- 
seconds 

SWEEP DRIVE 

Triggered or recurrent, phase and 
frequency selected 

WRITING SPEED 

6 milli-seconds/em - 0.5 micro- 
second /cm 


E.M.I. FACTORIES LTD. HAYES, MIDDLESEX. Phone: Southall 2468 


Ext:857 &655 
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Simple Circuits for Displaying 


Pulse Characteristics 


By E. G. DANN 


SQUARE WAVE 


UNOER 
OBSERVATION 


WORMAL | 
TIMEBASE 


R.F 
GENERATOR 


Fig. I. 
input to the c.r.t. grid. 
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| HE experimenter may on occasions wish to make 
some observation which is beyond the normal capa- 
bilities of his test gear, either as regards the range of 
measurement or the degree of eccuracy available. In 
these circumstances it is necessary to find some method 
by which existing equipment may be used to obtain 
the desired result. 


rhe writer recently needed to make a measurement 
of the rise-time of the output of a multivibrator, and, 
while the repetition frequency cculd be ascertained 
with a reasonable degree of accuracy, the time-base 
of the oscilloscope used was insufficiently well cali- 
brated to measure the time of rise of the positive 
excursion of the square wave. 

One well-known method of providing an accurate 
time scale is to feed a radio frequency to the grid of 
the cathode-ray tube on which the waveform is dis- 
played. This results in a brightening of the trace over 
the positive half-cycles of the r.f. wave as shown in 
Fig. 1. Since the distance between dots corresponds 
to the periodic time T of the r.f. wave, a fairly good 
assessment of the rise-time can be made. 


Sinusoidal R.F. Time-base 


A more accurate method 
devised by the writer is one in which the norma! 
time-base of the oscilloscope is replaced by the out- 
put of an r.f. generator. Since the leading edge of the 
waveform under investigation has some pretensions t 
linearity the resulting pattern is a series of waves with 
a vertical time axis. Thus, by observation of the 
number of cycles displayed and from knowledge of 


of measuring rise-time 
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Time markers derived from the positive half-cycles of a radio-frequency 


SQUARE WAVE Pos ah 


sine mie 


LEADING E0GE 


TRAILING EDGE 


Fig. 2. (Above) Display obtained when 
a sinusoidal r.f. voltage is applied to 
the horizontal deflecting plates. 


the applied radio frequency, the 
rise-time may be accurately deter- 
mined. (See Fig. 2.) For example, 
if a stationary trace with a con- 
venient number of vertical waves re- 
sults when the applied frequency 1s 
1.8 Mc/s, the rise time is 1/1.8N 
microseconds, where N is_ the 
number of whole waves displayed. 
Bunching of the cycles at the top 
the pattern is an indication of 
slower rate of rise of the upper 
portion of the leading edge of the 
iquare wave 

A simple pattern of the kind 
hown in Fig. 2 will result only 
when there is an integral ratio between the square- 
wave frequency and the applied radio frequency, as 
follows from the normal behaviour of Lissajous 
figures. 

The insertion of a filter in the lead to the oscillo- 
scope X plates will improve the purity of the r.f. cycles 
displayed by elimination of harmonics in the output 
of the rf. generator 

Due to the fact that the square wave must necessarily 
have a negative-going excursion the pattern will ordin- 
arily show a return trace and this will afford observa- 
tion of the fall-time. If, however, the oscilloscope has 
provision for blackout of its normal fly-back and 
remains synchronized with the square wave, the return 
trace will not normally be displayed. 


BRIGHTNESS 


~E4.T of 


A PARABOLOID four 
feet in diameter is 
mounted on top of 
this 60-ft mobile ex- 
tensible mast which 
the B.B.C. has re- 
cently introduced for 
television outside 
broadcasts. The 
aerial, which can be 
remotely rotated 
through 360°, can be 
adjusted to within 

1°, When extend- 
ed the mast is self 
supporting but pro 
vision is made 
for stay wires 
if needed. 
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Workshop R-C 


Incorporating a 1,000-c/s Source and 


By B. T. GILLING 


i instrument to be described was designed by 
the writer for quick but searching tests of capacitors 
and resistors in the workshop. It is actually two test 
instruments in one, namely a resistance-capacitance 
bridge and a direct-reading leakage indicator for test- 
ing electrolytic capacitors at voltages up to 500. As 
will become apparent, one of its features is its robust 
ness. Although extremely sensitive the instrument is 
80 designed that there is no possibility of damage by 
overload, even if it is carelessly used. 

The full circuit diagram is shown in Fig. 1 and can 
be divided into five is follows: signal source, 
bridge, bridge indicator, leakage indicator and power 
supply. These will be dealt with in turn, It will be 
seen that only one pair of test terminals is used, the 
required facility being selected by the three-pole 
switch, S54 

Signal Source.—An alternating-current source i 
needed, and it is possible to obtain this from a special 
winding on the mains transformer, but the reactance 
of capacitors in the picofarad range to 50c/s is in- 
conveniently large. An R-C oscillator of a very simple 
design is used in the instrument and the circuit values 
shown give a frequency of about 1,000c/s when the 
voltage at the h.t. decoupling point is 150. The value 
of the 68-k!) decoupling resistor may need modifica- 
tion to obtain this voltage 

The output waveform and amplitude are controlled 
by the cathode resistor, and some slight adjustment of 
this may be needed. The output transformer T1 is a 
small 6:1 intervalve type using the high-inductance 
winding as primary. Any small transformer of about 
this ratio is suitable provided that the high-resistanc 


a 
parts 


TEST 
POTENTIAL DIVIDER 


RATIO ARMS 
& STANDARDS 


Bridge 


a Protected Sensitive Indicator 


winding will carry 5mA. A Wearite transformer 
Type 262 is actually used and gives an output of 
18 volts peak across the 1,000-ohm ratio arms. A 
transformer I’2 of the same type is used at the output 
of the indicator 

The Bridge.—The ratio arms consist of a Colvern 
1,000-ohm potentiometer Type CLR 7001/15. The 
standards are selected by switch S83, their tolerance 
ind the number used is limited only by expense, but 
the six shown give an adequate coverage. Should a 
standard other than one of those included be needed 
at any time it is connected to the “ Match” terminals. 
Cracked-carbon close-tolerance resistors are quite 
cheap, but really accurate capacitors are, unfortu- 
nately, costly. A point to remember when buying them 
is that a capacitor supplied to a definite value is always 
expensive, but one close to the desired value and very 
accurately calibrated is less so. For example, it will 
be less expensive to accept a capacitor from stock cali- 
brated at, say, 0.0988 »F than to insist on one of 0.1 «uF 

4 per cent. Provided the value is low it can always 
be made up to the desired value with added capaci- 
tance 

The 100-ohm variable resistor in series with the 
l-vF standard is to enable a sharp balance to be ob- 
tained with capacitors having appreciable losses. If 
desired thi yntrol can be calibrated by the experi- 
menter to give an indication of the relative magnitude 
of the losses 

A decade resistance box must be considered essen- 
tial for calibrating the ratio arms and the use of one 
can usually be obtained at a local technical school, or 
a suitable .pproach will often get the co-operation of 
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Fig. |. Complete circuit 
bridge and leakage indicator 


diagram of oscillator, 
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Fig. 2. The addition of two wafers to switch $3 in Fig. | 
permits the use of a single calibration for the ratio-arm 
scale, 


R.E.M.E, or even of a Post Office engineer. At any 
rate, it is not the insuperable difficulty that it is often 
made out to be. 

The circuit, as set out in Fig. 1, will need two scales 
on the ratio arms, one the reciprocal of the other, 
since low resistance and high capacity will be at the 
same end. Since the resistance element is linear and 
very evenly wound, the ratio arms can be reversed for 
capacity measurement and only a single scale will be 
needed. This is carried into effect as shown in 
Fig. 2 by using two additional wafers on the standards 
switch. It is an embellishment well worth incor- 
porating as it simplifics the use of the instrument 
considerably. 

Indicator.—The indicator consists of two parts, the 
amplifier and the meter, The first comprises two 
valves operated at zero bias. As the ratio arms move 
away from the null point the signal to V2 increases 
and when it exceeds a certain amplitude V2 and V3 
act as limiters. The output waveform from the 
limiters is very distorted but this is of no consequence 
since the important part of the signal is around the 
point of balance and then its amplitude is too small 
to overload the valves. 

The output from the amplifier is passed through a 
step-down transformer, of the same type as that used 
in the oscillator, to a bridge rectifier and thence by 
switch S4c. to the meter. This meter movement has 
a full-scale deflection ot 1mA and has two half- 
wave metal rectifiers connected back-to-back across 
it. These act as a variable shunt. When a low 
voltage is applied to it a metal rectifier has a fairly 
high resistance, but as the voltage is increased so 
the resistance decreases shunting a greater proportion 
of the current away from the meter. The second 
rectifier section is to protect the meter from any 
reverse current which may appear in certain con- 
ditions when it is being used as a leakage indicator. 
The 2,500-ohm variable resistor in series with the 
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meter is to enable its maximum deflection. to be 
adjusted to full scale when setting up the leakage 
indicator with 25 mA in the shunted circuit. 

The rectifiers are both by Westinghouse, Type 
4/1A is used as meter rectifier and Type 2/6A, with 
its outside ends connected together, as the shunt. 
Alternatively, rectifiers can be made up from an old 
copper-oxide unit; the bridge consists of one disc per 
section and the shunt of six per section with one set 
reversed. No cooling fins are needed. 

Fig. 3 illustrates the action of the limiters and 
rectifier shunt combined. Balance is assumed at the 
centre of the ratio arms scale and curve A shows 
the output with no limiting action when care is taken 
not to overload the meter. The curve is very open 
and the null point not at all clearly defined. If the 
balance is to be made sharper a curve such as B is 
needed which assumes amplification but no limiting. 
This gives an excellent indication of balance; but 
when the arms are away from the null point the 
meter will be hopelessly overloaded and damage will 
inevitably result. With the limiters in use curve C 
is obtained, which has the sharpness of B, but which 
at no time exceeds the full scale deflection of the 
meter. 

In practice the instrument gives a very sharp 
balance indeed. With the sensitivity control at maxi- 
mum, as the ratio arm pointer is swung round the 
dial the meter remains at nearly its full scale 
deflection until the point of balance is reached. Then 
the meter moves from full scale to zero and back to 
full scale again in a matter of five to ten degrees. 
The sharpness of balance is maintained on all scales, 
and at the lower end of the 100-pF one it is easily 
possible to measure to within 0.5 pF. A point to 
remember when measuring these low capacities is 
that the residual capacity of the test leads must first 
be measured and this figure subtracted from the 
measured value of the component. On all the scales 
for ease of searching the sensitivity control needs to 
be set well back and only increased when a really 
close balance is required. 

The total deflection of the meter in out-of-balance 
conditions is controlled by the anode voltage of V3, 
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Fig. 3. indicator response, with meter only (A’, with 
amplification (B), and with amplification and limiting (C). 
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Layout of controls on the front panel. Black and red leads 


polarity of the test clips. 


and some slight adjustment of the value of the de 
coupling resistor to this valve may be needed. This 
should be done after the leakage indicator has been 
set up. 

Leakage Indicator.—Provision is made to test the 
leakage of capacitors, especially electrolytics at volt- 
ages from 12 to 500 and these are selected by switch 
Sl. Potential points are taken from the voltage 
divider chain across the h.t. supply and series 
resistors are introduced between these points and the 
selector switch contacts to limit the current flowing 


to 25 mA in each range when the test terminals are 


short circuited. This makes a limiting safeguard 
without impairing the value of the test, since, although 
at high current leakages the voltage at the test ter- 
minals is reduced greatly, as the leakage current de- 
creases the voltage will rise until at 1 mA and under 
it reaches the full indicated potential. 

The selected test voltage is applied to the capacitor 
by switch $2. This is a three-position key switch 
with one non-locking position, allowing the voltage 
to be applied either momentarily or for “soak” tests 
and the forming of electrolytics. In the central off 
position of the switch a 22-" resistor is connected 
across the test terminals to make sure that the capaci- 
tor under test is discharged 

Leakage is measured directly on the bridge indi- 
cating meter. The shunt rectifier is left in circuit and 
the meter scale calibrated by hand in milliamps. The 
scale is roughly logarithmic, 0-1 mA _ occupying 
approximately the first third of the scale, 1-10 mA the 
second third and full scale being set at 25 mA by the 
2,500-22 series resistor. As an alternative to hand 
calibration, a graph can be made of the new scale 
against the original linear one 

It will be seen that the instrument when used as a 
leakage indicator is immune from overload damage 
irrespective of the test voltage applied. 

Power Supply.—A standard 350-0-350 volt, 120 mA 
transformer is used. At the light total h.t. current of 
40 mA a 4-«F reservoir capacitor gives a smoothed 
h.t. voltage of 500. At this voltage it is advisable to 
use paper capacitors in both the reservoir and smooth- 
ing positions. 

General.—The photograph of the author’s instru- 
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ment shows that it has 
more standards than are 
actually mecessary, and a 
34in meter which hap- 
pened to be available was 
incorporated although a 
smaller one would have 
given perfectly satisfactory 
results. The “Test” con- 
nections are brought 
through the panel and 
consist of about four 
inches of flex ending in 
crocodile clips. This is a 
much more convenient 
method than the conven- 
tional terminals. The 
method of figuring the dial 
calibrations can be seen in 
the photograph. The figure 
1 at the middle top of the 
scale corresponds with the 
standard in use. No powers 
of 10 are indicated, each 
decade starting with 1. 
Over a period of years this method of calibration has 
been found to be far less confusing than the normal 
method in which a dial of this type would be 
calibrated 0.01-100. The added ciphers only lead to 
difficulties of interpretation. 


are used to indicate the 


BOOKS RECEIVED 


Mathematics of Engineering Systems (Linear and Non-linear) 
by Derek F. Lawden, M.A. Treatise on differential equations 
and their solution by classical and modern methods, with 
examples of their application to problems arising in the 
design of electrical networks, amplifiers, oscillators and servo- 
mechanisms. Pp. 380 +viii, Figs. 97, price 30s. Methuen and 
Company, Ltd., 36, Essex Street, London, W.C.1 


Active Networks by Vincent C. Rideout. Textbook of basic 
principles and formulae for students of communication engin- 
eering, including chapters on negative feedback, transient 
response of amplifiers, demodulation wave-shaping circuits, 
noise and information theory. Pp. 485 +xvi; Figs. 364, price 
42s. Constable and Company, Ltd., 10-12, Orange Street, 
London, W.C.2 


Valves for A.F. Amplifiers by E. Rodenhuis. Description of 
relevant Philips valve types, general hints on amplifier construc- 
tion and eight complete circuits for amplifiers with outputs from 
3 to 100 watts. Pp. 144 + viii; Figs. 97. Price 10s 6d. Cleaver 
Hume Press, Ltd., 31, Wrights Lane, London, W.8 


The Inventor of the Valve, by J. T. MacGregor-Morris, 
D.Sc. (Eng.), M.LE.E. A biography of Sir Ambrose Fleming, 
published to celebrate the 50th anniversary of his first valve 
patent. Pp. 124+4-xviii; Pigs. 22. Price 10s. The Television 
Society, 164, Shaftesbury Avenue, London, W.C.2 


Audio Frequency Power Measurements, No. 8 in the series 
“Notes on Applied Science” published by the National 
Physical Laboratory Discusses the basic principles and 
describes wattmeters of the electrostatic, thermal and electro 
dynamic type, their advantages and disadvantages. Pp. 16 + iv; 
Figs. 8 Price ls Her Majesty Stationery Office, York 
House, Kingsway, London, W.C.2 


Transistors and Crystal Diodes, by B. R. Bettridge. Simple 
explanation of how they work, and how they can be applied 
by the mter in sound receivers, telev'sion sets and 
amplifiers ; Figs. 47 Price 5s. Norman Price 
Publishers), 283, City Road, London, E.C.1 


Wireless, by Frederick Roberts 
communication without wires, written for use in schools 
Pp. 98; over 60 illustrations. Price 5s. The Educational 
Supply Association, Ltd., 181, High Holborn, London, W.C.! 


History of the development 


Wiretess Worip, Fesruary 1955 


WirELess Worn 


ly BE READY 
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WITH THESE TWO EW 
COSSOR INSTRUMENTS 


COSSOR Telecheck and Marker Generator 
Model 1322 for Bands I and III 


Model 1322 used in conjunction with a cathode ray alignment oscillator is set to the video carrier to which the 
oscillograph — provides equipment for the display, measure- receiver is tuned and the sweep (either 1 Mc/s, or 10 Mc/s 
ment and correct adjustment of RF and IF response curves of is automatically derived from the time base voltage of the 


“ 


television receivers. This entirely new instrument comprises a display oscillograph. The response of the “ strip” under test 


swept oscillator covering the Television BANDS I and III to the frequency band applied is then presented on the 
5-75 Mc/s. and 155-255 Me/s.) and a frequency marker screen of the cathode ray tube. The RF output of Model 1322 
oscillator so that precise calibration of the oscillograph display is available at 75 ohms and is adjustable from a maximum 
may be made; accuracy of the frequency of the marker pips of 40 millivolts to a minimum of 10 microvolts through a 


being verified by reference to an internal crystal. The coarse and fine attenuator 
TELECHECK CONVERTER FOR BAND III Model 132! 


his adaptor provides owners of Model 1320 “ Telecheck ’’ with an extension 
the frequency range of the original instrument into the BAND II! 
vision channel. Thus, alignment procedures adopted for BAND | 
strips’ are available also for BAND III receivers. A selection of 

d BAND is made by means of a switch. Pattern generator 

facilities for picture time base linearity checks have been retained 
Mode! 1321 Adaptor is designed for permanent attachment to the standard 
* Telecheck "’ providing a neat, light and compact unit. Mounting is effected 


by four screws and the inter-connecting wiring is carried in a single 


C () . \\ () R ELECTRONIC INSTRUMENTS 


Write for illustrated leaflets about both these instruments : 


insulating sleeve 


1a 
COSSOR LTD - INSTRUMENT DIVISION (Dept. 1 HIGHBURY GROVE «- LONDON - N.5 
CANonbury 1234 (33 lines} Telegrams; Cossor, Norphone, London Cables: Conor, London 
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arconi VHF 
ulti-Channel Equipment 


TYPE HM 181 


Multi-channel radio links are not only recognised 
economic alternatives to line and cable routes wherever 
the latter are costly because of intensive urban 
development or the wild nature of the terrain; they 
are frequently preferable in their own right. The type 
HM 181 equipment has been designed for compara- 
tively simple schemes using two terminals working 
point-to-point or with a limited number of repeaters 
It operates in the frequency range 150-200 M/cs, 
employs frequency modulation and gives high perform- 


ance with low distortion 


It provides the following facilities :— 


@ 8, 16 or 24 channels 

® Repeaters with easy channel dropping facilities 
@ Unattended operation 

@® Engineers’ order wire 


@ Ease of access for maintenance 


Over 80 countries now have Marconi equipped telegraph and 
communication systems, Many of these are still giving trouble free 


service after more than twenty years in operation 


~ Lifeline of communication 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


MARCONI'S WIRELESS TELEGRAPH CO., LTO., CHELMSFORD, ESSEX 
Partners in progress with The ‘ ENGLISH ELECTRIC’ Company Lrd. 


“Piped” Scanning Wavelorms 


Unusual Wired Television System Giving Simpler Recetvers 


Tins commercial success of sound broadcast relay 
companies can be attributed to the simpucity, and 
hence low initial and maintenance costs, of the ter- 
minal equipment. The design of television distribu- 
tion equipment to the same order of simplicity is 
clearly desirable so long as the sending equipment 
and network costs do not become limiting factors. 
The system described here is based on the principle 
that terminal equipment should not include circuitry 
which may be transferred to the sending end, although 
at the same time this transference should be halted 
when it comes to power distribution. 

Fig. 1 is a circuit of a vision terminal unit which 
embodies this principle. Two rf. signals are trans- 
mitted over the input cable together with sound 
signals at service level. A choke assembly separates 
the sound signals (in a separate control unit) which are 
then applied to the loudspeakers. The higher fre- 
quency r.f. signal is a 5.42-Mc/s carrier wave modu- 
lated with picture information only. A_ vestigial 
sideband transmission is used, the upper sidebands 
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being suppressed at the sending end. The lower fre- 
quency signal is a l1-Mc/s modulated carrier wave, 
and this effects the double-sideband transmission of 
a modulated waveform which includes line and frame 
scanning signals.’ * 

By passing the demodulated scanning waveform 
through a low-pass filter a frame scanning waveform 
is developed, and by passing the demodulated wave- 
form through a high-pass filter a line scanning wave- 
form is obtained. Input filters at the terminal unit 
separate the two vision signals. The video carrier 
modulated signal is amplified in the N309 and then 
applied via a low-impedance coupling circuit (L, and 
L.) to the grid of the c.r. tube. Adjustment of the 
tube bias to the condition that anode current only 
flows during positive-going carrier pulses results in 
the display of monochrome pictures at a dot spacing, 


* Electric and Musical Industries This article is based on a 
lecture which the author gave tecently to the Tevision Society 


British Patent 704141 


British Patent Application No. 1668/53 
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Circuit of 3-valve subscriber's receiver. The eight contacts of the input plug on the left carry the following: | and 2, 


vision and scanning signals on carriers; 3 and 4, sound at speech-coil level ; 5 and 6, mains supply; 7, brightness control voltage: 


8, earth connection. 
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that is, the line is broken up into dots which corres- 
pond to the 5.42-Mc/s carrier waves. This tends to 
render the line structure less prominent. 

The scanning signals, after rectification at a XT1 
crystal diode and amplification by the triode section 
of the LN309, are applied to the network R, and 
C,. The composite signal is integrated by this RC 
filter and the resulting frame sawtooth is applied to 
the pentode frame output stage. The composite 
scanning signal is differentiated by the high-pass filter 
C, R, which results in the production of a line- 
scanning sawtooth waveform. This is applied to the 
KT36 line output valve 

This output valve has in its anode circuit directly 
coupled scanning which are shunted by an 
efficiency diode circuit comprising a diode in series 
with a resistor shunted by a capacitor. The opera- 
tion of this circuit is conventional. The diode circuit 
rectifies the negative overshoot which appears at the 
valve anode at the termination of the long flank of 
the sawtvoth grid potential. The resulting current 
produces the first part of the line scanning signal 
through the coils. The initial positive rise of potential! 
is applied to a section of a low-pass filter which, after 
rectification, provides e.h.t. for the c.r. tube 


coils 


Simple Adjustment 


It will be noted that if the 
a.c./d.c. mains operation and capacitance-coupled 
high-impedance frame coils are used, no iron-cored 
transformers are necessary. Moreover, no synchron- 
izing controls are necessary and the subscriber only 
has to adjust the focus, contrast and brightness. As 
the d.c. level is fully maintained and zero carrier can 


unit is constructed for 


Rear view of |4-in cabinet-model subscriber's receiver, 
showing the 3-valve chassis of which the circuit is given in 


Fig. | 


represent black level, the separate brightness control 
may in certain circumstances be dispensed with 

This simplification has not been obtained withcut 
some complication of the sending and network equip- 
ment. Fig. 3 is a block diagram of the main wave- 
form generator at the sending end. Fig. 2 (a) 
illustrates the envelope shape of the carrier wave 
when the carrier has been modulated by the frame 
canning signals of the composite waveform. They 
are generally of a pulse-like character with interrup- 
tions between the pulses, which reduces the envelope 
amplitude to about 15%, of the peak amplitude of the 
frame scanning signal. These interruptions corres- 
pond to the frame return intervals 

The line scanning signals are shown in Fig. 2 (b 
These are of constant amplitude and of a sawtooth 
character. “They comprise a linearly rising portion 
giving way to a ripple of between 50 and 60kc/s 
Interruptions in the waveform correspond to the line 
return interval When the line and frame signals 
are combined the line frequency components occurring 
during the frame flyback period are considerably 
reduced in amplitude. During the curved portion 
of the frame waveform the line scanning signals 
modulate the carrier wave to 90% at the beginning 
of the portion and to 60% at the end. 

In Fig. 3 the input signal is the complete vide 
signal obtained from a receiver at the sending instal- 
lation. A circuit suppresses the video signals, leaving 
the sync pulses, which are fed in parallel and with 
negative polarity to two groups of circuits, one for 
line waveforms (above) and the other for frame wave 
forms (below In the line waveform channel pulse: 
are fed to a valve through a differentiating circuit 
which produces alternative negative and positive 


spikes at the beginning and end of the sync pulses 


The positive spikes are removed by grid current in 
the valve, leaving only the negative spikes The 
positive spikes produced at the anode of this valve 
are applied to a delay line with a delay of 90 usec. 

Each positive spike at the 
is followed 90sec later by a spike of negative 
polarity. The resultant output waveform at the anode 
of the valve is applied to the grid of another valve 
which removes the positive spikes by grid current 
limitation and amplifies the negative spikes to produce 
a positive spike output, 90 usec delayed with respect 
to the sync pulses received from the vision suppressor 
The effect is that the spikes produced are 10 «sec in 
advance of the received pulses. This advance is pro- 
vided because the video signals are relayed as modula 
tion of a carrier wave of higher frequency than the 
scanning waveform signal carrier. Consequently the 
scanning signals are liable to be delayed in the trans- 
mission system to a greater extent than the video 
signals There may also be relative delays in filter 
circuits at the terminal unit 


anode of the valve 


The 10-usec advance represents the greatest relative 
delay likely to be encountered. The advanced pulses 
are next fed to a phase discriminating circuit included 
in a flywheel sync circuit which also includes a cathode- 
coupled sine-wave oscillator. The voltage output of 
the discriminator circuit controls a reactance valve 
and thereby the frequency of the oscillator in such a 
manner as to obtain accurate frequency tracking 
between the oscillator and the line frequency of the 
television programme. 

Negative pulses set up at the anode of the oscillator 
valve are applied to a differentiating circuit The 
differentiated output of negative and positive spikes 
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(a) (b) 
Fig. 2. (a) Envelope shape of the frame scanning signal 
modulated on its carrier wove, (b) envelope of the line 
scanning signal on its carrier. 


Composite scanning waveform from the sending generator, 
produced by combining the line and frame waveforms in 
Fig 2 


ire applied to the grid of a valve forming part of a 
sawtooth waveform generator. This valve is normally 
biased off except on the occurrence of positive spikes 
it its grid. These positive spikes discharge a capa- 
citor in the circuit and generate the short flank of a 
iwtooth waveform. During conduction of the valve 
in anode-cathode potential drop produces one of the 
interruptions in the line scanning signals (Fig. 2 (b)) 

The waveform at the anode of the sawtooth oscil- 
lator is applied to a shaping circuit which has the 
ffect of providing a relatively sharp transition from 
the interruption to the linear part. The waveform is 
then fed .through two cathode follower amplifie: 
tages. The output from the first of these is adjustable 
so that the amplitude of the line scanning signal may 
be adjusted without introducing waveform distortion. 
The second cathode follower stage acts as a line and 
frame combining stage. 


Frame Waveform Generator 


Returning now to the vision suppressor, the com- 
plete sync pulse train from this circuit is also applied 
to the first valve in the frame waveform section. This 


1as a delay line in its 
anode circuit which 
causes the valve to func- 
tion as a frame pulse 
separator The broad 
pulses which constitute 


the frame pulse in the 
broadcast waveform have 
superimposed on them 
reflected pulses from the 
delay line, but the narrow 
line sync pulses have not. 
Che output from the first 
stage is fed to a limiter 
valve which conducts 


COMPLETER 
VISION 
SIGNAL 


Fig. 3. 
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only in response to the superimposed pulses. 
Anode current, therefore, only flows when the frame 
sync pulse occurs. 

The output signal from the limiter is applied to a 
differentiating circuit and the differentiated pulse 1s 
used to fire a blocking oscillator valve. This dis- 
charges a capacitor which is charged through a resistor 
during the interval when the valve is blocked. The 
capacitor is connected in series with a variable 
resistor which produces the interruption in the frame 
scanning signals of Fig. 2 (a), The waveform set up 
at the anode of the blocking oscillator valve is linear- 
ized in a shaping circuit and is finally applied to two 
cathode follower stages. A common cathode resistor 
functions as a combining resistor for the cathode fol- 
lower output stages of the line and frame sections. 

A low pass filter connected between the line output 
stage and the modulator input cuts off in the region 
of 300kc/s, and its function is to prevent high har- 
monics of the line scanning signals from beating with 
the scanning carrier. A low pass filter following the 
frame output stage cuts off in the region of 3kc/s 
and prevents line signals from passing into the frame 
circuits 

The combined line and frame scanning signals are 
now fed to the cathode of an amplifier valve, The 
output from this stage is connected to the suppressor 
of a modulator valve which has a carrier oscillation 
at 984.7 kc/s applied to its grid. This is derived from 
a conventional crystal oscillator, The scanning 
signals fed to the suppressor of the modulator valve 
are of such an amplitude that the anode current is 
cut off during the interruption in the frame scanning 
signal. In this way the line scanning signals are 
suppressed during the flyback time. 

The output of modulated carrier frequency signals 
from the modulator valve is fed by a transformer to 
an rf. amplifier stage. The output signal is developed 
across a tuned circuit which forms part of a wide band 
filter network A fraction of this output is taken from 
a tapping point of the circuit and is applied by a 
capacitor and inductance to the input of a cathode 
follower and to a diode. These circuits constitute a 
r-type filter whose output 1s rectified by the diode 
The load circuit of this diode comprises a low pass 
filter, the output of which is fed to the control grid 
of the modulator input valve. The signals fed to 
this valve are modulation frequency components 
which provide negative feedback, thereby linearizing 
the modulation process 

A low pass filter prevents feedback of carrier fre- 
quency signals and its pass band is approximately that 
of the modulation frequency band. The filter begins 


to attenuate at about 50kc/s, and the reduction of 
negative 


feedback at these frequencies gives pre- 
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Simplified block schematic of the waveform generator at the sending installation 


Racks of equipment at the sending installation. 


emphasis of the higher frequency components of the 
line scanning signals. This produces the ripple 
shown in Fig. 2 (b). A series capacitor reduces the 
feedback at low frequencies and produces the upward 
curvature of part of the frame scanning signal in 


Fig, 2 (a 

The pre-emphasis in the wave shape Fig. 2 (a) of 
the frame waveform serves to correct for the finite 
inductance of the practical transformer in the receiver 
circuit, Fig. 1. The ripple in the line scanning wave 
form Fig. 2 (b) serves two purposes. It enables more 
effective use to be made of the scanning carrier and 
sharpens the cut-off of the KT36 in Fig. 1 produced 
by the waveform interruption. A sharp cut-off is 
required to permit the production of high e.h.t, 

The ripple in the waveform does not produce 
“ banding ” in the picture since it exists only at a time 
when the KT36 is taking grid current. By virtue of 
the filters R,C, and R.C, in Fig. 1 the whole of the 
scanning signal waveform is integrated in the capa- 
citor C, (the effective capacitance of all the capacitors 
in the grid circuit to earth), the line signals having 
negligible effect on the voltage across it. 

The scanning signals from the waveform generator 
are amplified to a 9-watt level and applied to a low 
pass filter. Vision signals after demodulation are re- 
modulated on to a 5,42-Mc/s carrier wave; these 
signals need contain no syne pulses. They are also 
amplified to a 9-watt level and are fed through a com- 
bining filter network which includes a section to which 
the scanning signals are applied. The composite 
signal is then combined with sound signals at service 
level and applied to the line 


Safety Devices 


Under fault conditions or at the end of a broadcast 
a d.c. potential is transmitted from the sending equip- 
ment to take out of circuit all repeaters and any sub- 
scribers’ equipments which may have been left 
switched on. At the subscriber’s premises it operates 
a small relay in the control box. Another safety device 
is a resistor connected between the grid of the receiver 
cr. tube and true earth which serves to inject a con- 
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siderable hum into the picture if the subscriber has 
inserted his mains plug so that the chassis is con- 
nected to the live conductor instead of to neutral. 

The receiver in Fig. 1 requires at least a 100-mV 
vision signal and a 200-mV scanning signal. As the 
sending equipment produces a 30-volt vision signal 
the total insertion loss must not exceed 50db. The 
total effective attenuation of an equalized network 
using 22 s.w.g. cable is approximately 4db per 100 
yards, which may be taken to include the insertion 
loss of other subscribers. In the spur cable to the 
subscriber’s down lead transformer, 14 db is the mini- 
mum attenuation that can be tolerated without pro- 
ducing a noticeable mismatch. The balance of 36 db 
may be shared between the transfer loss of the main 
feeder to spur transformer and the effective cable 
attenuation. Assuming a transformer loss of 16 db, 
the remaining 20db may be accepted as the cable 
attenuation of a 500-yard cable run and at least six 
repeaters would be necessary to cover a square mile 
area. 

If the terminal unit sensitivity was 10mV (on 
vision) the planning loss would be 70 db and the cable 
run could be extended to 1,000 yards. At least two 
repeaters would be required to cover a square mile 
area. The purpose of this calculation is to show 
that there must be a cost compromise between ter- 
minal unit simplification and the number of repeaters 
required in a given area. 


Higher Sensitivity Receivers 


The position is further complicated by the fact that 
if the number of subscribers is low the cost of the 
repeaters becomes the limiting factor. One solution 
is to adopt the 70db planning figure, which entails 
the use of receivers with 10-mV sensitivity over part 
of the area, and then use low-sensitivity receivers in 


Repeater station for use 


with the distribution system 
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the area close to the repeating equipment. A 5-valve 
receiver was used in North London in a field test of 
the system and this had a maximum sensitivity of 
5mV at vision frequencies. A receiver of this sensi- 
tivity was chosen because it was most likely to indi- 
cate the degree of interference from all sources. 
The equipment field tested was primarily designed 
for single-channel operation. A number of proposals 
have been made for multi-channel operation. The 
latest high-grade cables have a cross-talk factor of the 
order of 50 db at 5.42 Mc/s at the end of a 1,000-yard 
run and are very similar to existing cables, although 
manufacturing tolerances have been reduced. A 
modification of the present system for multi-channel 
operation uses cables of this type. It employs quad- 
rature transmission of vision and scanning signals in 


such a way that the resulting cross modulation takes 
the form of an interfering phase modulation of the 
desired signal. The effect of this phase modulation 
is negligible.’ 

All network transformers and equalizers in the 
system described cover a band between 0.7 Mc/s and 
6.5 Mc/s. It is possible that the vacant band between 
1.2 Mc/s, the top end of the scanning signal spectrum, 
and 2.7 Mc/s, the lower end of the vision signal spec- 
trum, could be used later for colour television. 

Finally, I wish to thank the engineers of E.M.I. 
and B.R.S. whose co-operation has made possible the 
practical investigation of this type of wired television 
distribution system. 

* British Patent 


Application No. 14511/54. 


Lacquer Film Capacitors 


Development of Sub-Miniature Units for Use with Transistors 


EXTREME miniaturization of capacitors for low- 
voltage operation for use in equipment employing 
transistors depends to a large extent on the ability 
to produce very thin dielectric films which are strong 
enough to withstand the various processes involved in 
the manufacture of capacitors. 

Ceramics of very high dielectric constants, say of 
several thousand, offer only a partial solution since 
there are practical limitations to the extent to which 
such materials can be reduced in thickness and still 
be usable in capacitors. Generally speaking the upper 
capacitance limit is about 0.01“F for this type of 
capacitor, so where larger capacitances are required 
the wound type, typified by the rolled-paper and 
metal-foil pattern, offers many advantages. 

Recently some work has been done in the Bell 
Telephone Laboratories in America on the production 
of extremely thin lacquer films suitable for use in the 
manufacture of the wound type of capacitor. A paper 
published in the December, 1954, Proc.].R.E. under 
the title “ Miniature Lacquer Film Capacitors” gives 
some interesting details of the method employed and 
of the characteristics of the sub-miniature low-voltage 
capacitors developed by this means. 

The lacquer films are normally too fragile to be 
self-supporting and to withstand the metallizing, 
trimming and other processes entailed in the manu- 
facture of the capacitors. The film is therefore formed 
on a supporting base, or carrier, and remains so sup- 
ported right up to the final winding process. 

The carrier, for which ordinary capacitor paper 
tissue may be used, is first coated with a “ parting 
layer,” the purpose of which is to enable the processed 
lacquer film to be separated easily from the carrier 
when the time arrives. If a carrier were used from 
which the film would naturally strip easily then there 
would be no need for a “ parting layer.” When em- 
ployed, the “ parting layer” must consist of a material 
which is not attacked appreciably by the solvent of 
the lacquer, or by the lacquer itself. 

After depositing the lacquer film on the prepared 
carrier, it is metallized and the strip is trimmed and 
cut to the width required. During the final winding 
process the processed film is separated from the car- 
rier by winding the film on to the capacitor mandrel 
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Steps in the miniaturization of capacitors. All units are 
2 uF and (a) is paper and metal foil construction, (b) is 
metallized paper and (c) is the new metallized lacquer 
film type. The largest capacitor is 24 in long. 


and the carrier on to another mandrel of the same 
winding machine. 

Assuming a lacquer film 0.1 mil (one ten- 
thousandth of an inch) thick is used, it is said to be 
possible to produce a metallized lacquer film capacitor 
for low-voltage operation which is only 1/6 to 1/7 the 
size of the smallest metallized-paper type of the same 
Capacitance, 

The illustration, taken from Proc.].R.E., shows 
some recent advances in miniaturization of capacitors. 
All units are of 2F capacitance and (a) is an early 
style made from two layers of 0.3-mil paper and 
aluminium foil, (b) is a 0.3-mil metallized paper capa- 
citor and (c) is the 0.1-mil metallized lacquer-film 
type described here. 

Tests over a period of some 2,000 hours are said 
to show satisfactory stability for this style of construc- 
tion, while during the tests a counter circuit detected 
only a small number of punctures, which, incidentally, 
are self-sealing as with the metallized-paper type of 
capacitors. This was with a test voltage of 120 V 
d.c.; with 80V dic. all dielectric break-downs were 
eliminated so that 50 V d.c. would be a conservative 
rating for this type of capacitor. It will satisfy 
all or most present requirements of transistor circuitry 
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RECORDING TOPICS 


Some Factors Influencing the Quality of L.P. Dises 


By O. J. RUSSELL, B A.Inst.P 


5 | 
eS orre ! { ising out of my recent ng No agreed “zero hour” exists for this change 
comments on wding m rs', several interesting ver, and in fa ome firms made the change in 
points have ari i ngly something of a rider December, 1954; during 1955 most of the others will 
to the previous arti ppears in order, particularly ave followed it As the new playback charac 
a8 interesting information has been supplied by a pr: ristic (like thi rlier A.E.S. curve) is virtually a 
fessional recording engine: who wishes to remain universal” cur does in fact compensate satis 
anonymou factorily for alm ll Lp. characteristics previously 
The first happening of interest is that many firm employed, anc for 78-r.p.m. records employing 
are adopting a standard playback characteristic. Thi top boost,” } e possible exception of the Decca 
characteristi lich is not very different from the old ffrr” 78-r.p.m. characteristi Chus a single fixed 
A.E.S. playback curv: reviously given, will be ualizer can | mployed in the U.S.A., and with 
variously known s th new” A.E.S. curve, the 1 adjustabl Or ontrol would suffice for British 
NARTB curv tl : ‘Orthophonic” curv ecords with the exception of some pre-war record- 
Ihe playback lara isti hown in Fig. l(a), and ng Howeve many virtuoso pre-war recording 
very imulatr th old” A.E.S. curve Sult 1ave been re-issued in | p form, and the recent drastic 
ompensating 1its ' given in Figs. l(b removal of many noteworthy pre-wal recordings fron 
the 7! .m. lists may be an indication that these may 

i valuable measure of standardization be dubbed on 1 LJ discs 

although not as complete as some might wish. Briefly Considerat numbers of pre-war recordings have 
the curve will apply for all American Lp. and “s.p already been dubbed on to Lp. record The frequen 
(78 r.p.m.) recordings, but the EMI group and th observation that the Lp. dubbing supplies superio 
Decca group it is understood will continue to use thei juality to th i il pressings has been explained 
present characteristics for r.p.m. recordings whilk by my professio1 nformant. ‘The Lp. discs are fre 
using the ne lay uy is a basis for Lp. record yuently made by playing back the actual 78-r.p.m 
metallic positives (“mothers”) when resurrecting 
re pre-war and pre-tape recordings. Some imperfections 
of early types of cutting heads may be electrically com- 
pensated in the process, and the final Lp. pressing, due 
to improvements in techniques, may frequently be of 
superior quality to the original 78-r.p.m. pressings 
Ihe very low compliance of the metallic “ mothers” 
increases the frequency of the upper pickup reson- 
ince, so that there is presumably less difficulty in 
xtracting high frequencies from the “ mother” during 
he dubbing process, Incidentally, experiments in 
dubbing from early acoustic “mothers” has shown 
that frequencies thought to be above the top frequency 
limit of the acoustic recorders in be recovered 
Dubbing has clearly advanced from the days when 


g. !(a) New playback characteristic for long-playing 
records, with Dprobriate filter couplings to follow (b) a 
triode and (« 
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wax cylinders were duplicated by a pantograph pro- 
cess, although the process described above is basically 
a mechanical pantograph process. electronically 
refined ! 

Incidentally, in the past “ masters” were burnished, 
and it has been stated that this burnishing or “ polish- 
ing” process, while only slightly increasing harmonic 
distortion, may greatly increase intermodulation dis- 
tortion.” Considerable success in the restoration of 
early recordings has been obtained when unpolished 
masters are available. 

In view of the many complex processes intervening 
between the original tape recording and the finished 
pressing, it is something of a miracle that modern 
recordings are generally of such superlative quality. 
Music in particular is a singularly difficult commodity 
to “can” to the satisfaction of musicians, technicians 
and critics simultaneously. The added difficulties of 
l.p. microgroove techniques have in fact resulted in 
considerable numbers of recordings suffering from 
technical blemishes. As might be expected the closer 
groove spacing renders L.p. discs particularly vulner- 
able to “ pre-echo” due to heavy groove modulation 
distorting the adjoining outer groove, and thus produc- 
ing the effect of a “ pre-echo” as a faint impression of 
the sound is heard when the stylus traverses the dis- 
torted groove preceding the heavily modulated groove. 
The longer time delay between grooves due to the 
slower rotation of Lp. records gives the “ pre-echo” a 
better chance of being heard, as it may coincide with a 
quiet passage prior to a violent crescendo. 


Tape Joins 


The impact of technical factors at every point in 
the overall recording process upon musical quality 
does not appear to be appreciated in some quarters. 
However, many technical blemishes in records appear 
to be directly attributable to the master tape. Tape 
joins are a particular béte noire of the reviewers. 
Briefly, they account for abrupt changes in quality, 
noise level, volume and pitch. While tape is a very 
suitable medium for long continuous recording, it 
should be noted that for the master tapes a speed of 
30 inches per second is used. Thus a 3,600-ft spool 
lasts just over twenty minutes, and consequently tape 
joins are frequently inevitable in practice. Abrupt 
changes are frequently noticeable at tape joins in the 
finished Lp. discs. An even more horrifying possi- 
bility is the allegation that repeats in classical works 
are sometimes faked by merely playing the tape 
through again.” 

Even harsher accusations against recording practices 
have been made‘, and it is certainly true that the 
control engineers play a very important role in the 
recording process. A simplified diagram of the overall 
process from studio to the lacquer “cut” is shown in 
Fig. 2. The acoustic properties of the studio may 
be adjusted by the use of screens and absorbers, a 
process in which the recording artists may be expected 
to have very definite ideas. Pick-up of sound and 
balancing of orchestral sections may be by the use 
of several microphones, three to twelve being quite 
usual. One American recording concern, however, 
uses only a single microphone for many of its classical 
recordings. The microphone inputs are individually 
equalized, mixed and passed through a variable 
equalizer into a tape recording and playback unit 
The microphone outputs are mixed and the variable 
equalizer adjusted by the engineer until the replay 
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CUTTER HEAD 


Fig. 2 Stages in the production of a iacquer ** cut"’ ; (a) 
recording the tape master, (b) transcribing from tape to disc. 


speaker “A” gives the desired balance in its own 
particular acoustic environment. While the environ 
ment will usually be a familiar one, it may well be a 
totally unfamiliar one such as the ante-room of a 
foreign concert hall or theatre. 

The lacquer “cut” is made by playing back the 
edited tape recording, and generally a different 
machine and a different monitor speaker “B” in a 
different acoustic environment will be used. A play- 
back equalizer is used, and generally a disc is cut 
without need for adjustment of the playback equalizer, 
although tapes from machines of different charac- 
teristics may require equalizing adjustments. When 
a satisfactory playback is achieved, the lacquer disc is 
cut via a recording amplifier also incorporating an 
equalizer. Unfortunately, this equalizer cannot be 
designated as a “ black box” imposing the “ recording 
characteristic,” tempting as such a _ description 
would be 


Indeterminate Variables 


It is clear that so many variables are present, in- 
cluding those variables of the “personal equation” 
type, that it is pointless to argue over a decibel or 
two at the extremes of the audio spectrum. This is 
quite apart from such technical variables as high- 
frequency playback loss which also enter the picture. 
Moreover, with the additional technical processes in- 


89 


volved in producing the finished pressings, it is clear 
that perfection in recordings is not easily achieved 
Contemplating the overall system from recording 
studio to the home listener’s loudspeaker it is frustrat- 
ing that overall negative feedback cannot be applied. 
At present negative feedback is only applied in the 
broadest cybernetic sense through the activities of 
critics and the purchasing preferences of the public 
and the depth of their pockets 
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Recording ‘Tape Splicer 
¥ | 


IN theory it is a simple matter to join broken 
magnetic recording tape, using a pair of scissors or 
a razor blade and a bit of sticky tape. Those who 
have tried it will know that in practice it can be very 
fraying to the temper, and that it is by no means 
easy to align the ends properly or to produce a joint 
that will not subsequently hold up in the guides. 

The “Bib” tape splicer produced by Multicore 
Solders, Ltd., Heme! Hempstead, Herts, and used in 
conjunction with Scotch Boy No, 41 “non-oozing” 
adhesive tape, produces a perfect joint with the 
minimum of effort 

The body of the splicer is a brass block grooved 
to a clearance fit for standard 4-inch tape, with cork 
pressure pads on hinged arms located to hold the 
ends firmly in line. A transverse slot at an angle 
of about 60° is provided to guide the cutter when 
making the scarfed und parallel slots at the 
edges of the tape guide that the joint is 
reduced slightly in width when trimmed—actually by 
the thickness of the razor blade if it is held vertical 
Although not mentioned in the instructions, we found 
that it was important to make the direction of each 
trimming cut towards the tapering point on each side, 
otherwise there was a tendency to pull the extrem« 
point out of the joint slightly. With this precaution 
a perfect splice was obtained every time. 

The retail price of the “Bib” splicer is 18s 6d 
It is supplied on a flock-sprayed wooden base, but 
can be removed from this and attached directly to 
the recorder deck by two screws, if desired. The 
instruction leaflet contains useful general hints on 
tape editing 


joint, 
ensure 


“ Bib"’ splicer for use with }-in standard magnetic record- 


ing tape. 
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Transistorized Telephone 


SHOWN in the illustration is a telephone handset fitted 
with a microphone designed for use in very noisy loca- 
tions. It responds only to sounds originating close to the 
mouthpiece; in consequence, the output is much too low 
for its use in ordinary telephone systems without pre- 
amplification 

An amplifier designed around Mullard junction tran- 
sistors is shown. It comprises two stages for bringing the 
output of the microphone up to the normal level and a 
third to give further amplification where a high noise 


Noise-cancelling telephone and transistor amplifier 


level prevails at both ends of the line. The amplifiers are 
operated from hearing-aid type batteries in the plastic 
tube on the right of the unit. 

As transistor equipment can, where necessary, be made 
very small the amplifier could be incorporated in the 
handset itself and powered by the low-voltage supply of 
the normal telephone system 


Commercial Literature 


Band III Television Converter with station selector switch 
n/off mains switch (which also controls the main receiver 
nd Band-IIl station tuning control. May be operated with 
either a.c. or a. | receiver and power consumption is 10 
vatts Also a Television Pre-amplifier, a Distribution Unit, 
and a Multi-coutlet Box. Leaflets from Aerialite, Castle Works, 
Stalybridge, Cheshire 

Oxidation Insulation for 
A new process giving a 
to the nickel-chromium-iron alloy 
in a leaflet from Henry Wiggin & Company, 
Birmingham, 16 

Capacitance Meter with range of 0-250pF and facilities for 
measuring stray capacitauces im situ Frequency modulation 
transitron illator is changed by capacitance to be 
measured and the change is detected by a linear discriminator 
Also an A.C. Voltage Regulator, an Oscilloscope Camera, a 
Cathode Follower Unit and various Pressure Transducers. 
Leafiets from J. Langham Thompson, Bushey Heath, Herts 

Arc Soldering Iron with one electrode formed by hollow 
carbon bit and the other by resin-cored solder fed through 
the centre of it Contact with work completes the circuit, 
forms an arc and melts the solder. Current supplied from 
4-V or 6-V battery or transformer. Description on a leaflet 
from ( J ase London), 49, St. James’s Street, London, 
S.W.1 

Test Gear and Electronic Instruments 
Livingston Laboratories agents for a large number of 
different makes are explained in a booklet “ What We Can 
Do For You.” From Livingston Laboratories, Retcar Street, 
London, N.19 


losely spaced wire-wound resistors 
ating of good insulating properties 
Brightray B,” described 
Wiggin Street, 
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EXPERIMENTAL KITS 
in Radio, T.V. etc. 


LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU—and may be yours at 
very moderate cost. 

EASY TERMS FROM 15/- A MONTH BEGINNER’S RADIO 
With these outfits, which you receive upon ae 
enrolment, you are instructed how to build OUTFITS — For carrying out age = x 
basic Electronic Circuits (Amplifiers, basic practical work in Radio and | ALL EQUIPMENT SUPPLIED 
Oscillators, Power Units, etc.) leading to Electronics, from first principles and IMMEDIATELY AND REMAINS 
complete Radio and Television Receiver leading to the design and building of 

Testing and Servicing. simple Receivers. YOUR PROPERTY 


| 


ADVANCED RADIO OUTFITS 


- With this equipment, you are instructed in the 
design, construction, testing and servicing of 
complete modern TRS, Superhet Radio Receivers. 


TELEVISION outfit No. 3 — 


With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality 15” 
Television Receiver. 


OTHER COURSES WITH EQUIPMENT INCLUDE : ; Please send me your FREE book on Practical 
MECHANICS - ELECTRICITY | “~~ 


Subjects of interest 


CHEMISTRY ° PHOTOGRAPHY To: EMA. INSTITUTES, Dept. 127k, Grove Park Road 


CARPENTRY London, W.4 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART | 
AMATEUR S.W. RADIO - LANGUAGES - ETC. | 


E . M . | . | N ST | TU T ES The only Postal College which is part of a world-wide Industrial Organisation 
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oro! W.rectiers 


Gen 
from 125V 30mA 
to 250V 300mA 


Specially designed for use in domestic Radio & Television 
receivers, these miniature rectifier stacks have an established 
position with manufacturers to whom reliability, small 
dimensions and low costs are important 


FEATURES 


@ Instant starting — no warming- 


up period @ Withstand overloads such as 


charging current of de-formed 
@ Unlimited instantaneous overload electrolytic capacitors 
@ No limit to size of reservoir @ Low heat dissipation 
capacitor 
@ Practically indestructible in 


@ Simple mounting—no valve holder sorvies 


Simple wiring—two connectors 
only 


Small size . . . low weight 


tow cost 


SELENIUM 


RECTIFIERS 


Standard Telephones and Cables Limited 


Registered Office ( sght House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. Telephone : Harlow 26811 


(Gramophone and 


Concluded from page /4 of 
January, 1955, issue 


Microphone Pre-Amplifier 


Constructional Recommendations: Test Procedure 


I. building the pre-amplifier, there are several prac- 
tical matters which must receive attention if first- 
class results are to be obtained. 

To keep the hum level in the input stages as low as 
possible, the following recommendations should be 
adopted 

a) The wiring, particularly that associated with the 
grid and cathode circuits, should be arranged so as to 
avoid forming loops of 
large area, since hum 
voltages of appreciable 
magnitude can be induced 
in such loops by stray 
50-c/s magnetic fields from 


RADIO/ TAPE 
INPUT 


By P. J. BAXANDALL, B-Se.(Bng.) 


should not be used as a return lead for heater current 
Stray capacitance between the heater leads and grid 
circuit wiring should be kept as small as possible, a 
good arrangement being to run the heater supply along 
the top of the chassis, taking each heater feed down 
through a hole in the chassis near the valveholder but 
diametrically opposite the grid pin 

(d) A common heater supply may be used for all 


FROM GRAM 
GAIN CONTROL in ~ 


MICROPHONE 


nearby mains trans- 
formers, etc A good 
layout for the microphone 
and mixer stages is shown 
in Fig. 8 


b) The valveholders for 
the EF86’s should be made 
of high-grade dielectric 
material, ordinary Bakelite 
being liable to introduce 
appreciable coupling be- 
tween heater and grid 
pins; the holders made by 
Ediswan-Clix in p.t.f.e. 
are suitable. (The advent 


of all-glass valves such as 
the EF86, with the grid 
pin diametrically opposite 
the heater pins and with 
internal shielding between 
them, together with special 
valveholders, has made it 
possible to obtain cx- 
tremely low hum levels 
even when the grid-circuit 
impedance is high, so that 
the advice given by the 
uithor in an_ earlier 
article, always to use 
top-grid valves for such 
ipplications, may now be 
regarded as out of date.) 
c) Heater wiring should 
be twisted and the chassis 


Fig. 8. Underside view of part 
of the chassis, showing a 
suitable layout for the micro- 
phone and mixer stages 
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valves, ar ild ha ( fixed centre-tap, con the unit rtainly be reduced by adopting a 
nected to ch is, OF vely “hum-dinget more advanced iayot e t he use of miniature 
potentiometer, of value about 100!2, whose slider valve nd doul sctrolytic capacitors, the overall 
connected | hassi f yntre-tap should | is, h mall enough for most applications 
quite satisfactory if precautions have been ppli ns where all the facilities given by the 
taken, bu potentiomet is the advant age of enat rcuit ol zr. h are : some of the following 
ing the hum on ilar input stage to be npli tions may | h consequent redu 
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supply, as recommended in an earlier article,’* i will then be f 
unnece with moderr lves such as the EF86 icient for all norma: purposes when a good moving 
which ve been specially designed for input stag microphor ised, and enough for many pur 

(e) ‘J whole pre-amplifier circuit should be e! using rit 1 microphon Connect anode t 
trostatically y mounting in a metal cabinet J d ind make the anode load and 
or by fitting se-pl to the chassi tl rs 10Ok® and 1 k®? respectively 

f) If nicrophone i t transformer is used, i 7 oe SS a _ we the microphone 
should | losed in a Mumetal screening box. (T! ; ;' , nailer number of position 
“ Bi-limboid erie stat input transformer phone input stage. and « 
made | right at ’ Ltd. may be re cup f ling directiy to the mixer stag 
mended ir hum-cat ng properties enable , the two halves of an ECC81 (12AT7 
screening box to bi i with under some cit -V429 are lent) for the mixer and tone 
cumstances, but when used in conjunction with ribbon “age. ode kk ld be 68 kt and 
microph i irable to employ a tnoae tol , sional sample 
screening \ ry | e too microphonic”, but, in 

Som irt act nts, relating to matter pad Ts 1 signal level, little trouble 
other i N 

(g) It V t when one input rome % AK, neal pean a the output of 
faded : ie ian a te ) pre-an r;t ility it provides for fading out 
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control t Stra capacitance coupling 
betwee! input nd another gives a simila 
result x t that the 1¢ of the break-throug 
sound i d i mi the setting of the g 
contr« t ng tage In both cases 
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perated exclusively 
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lay 
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jutions are taken with regard t 
btain a tisfactorily low 
wer pack is built on the same 

umplifier; in particular, the mains 

mounted as far from the input 
non-magnet hassis material is 
mm hum is, however, much less 

well separated from the pre- 


sound thin and ( i t e greater effectiv 
ness ol \ ' nce ing at high aud 
frequen 
To ave il l the components 
I { | en 1 pre-ampiiner 
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I i voltages with a high- 
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(h) A further desiral feature is that no appreciabl 
click hould heard of rating the switche 
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caused by con- 
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within the limit 


i | 
voltag hould 


output 


the low-p i resistors of 10 Mi!) are con 7 { irth tout valve: 80 to 170 V 
nected acré switch contacts to ensure that th 
capacitors ¢ rg the appropriate voltag 
before being switched in rcuit 


are found to be 

more of the con- 
rols, } . uity components or 

With regard | I general] m of constructior lf -osc n should be suspected, in that order 

the simple I d 1 Figs. 8 and 9 is con f the pre-amplifies d the above d.c. tests, 

sidered to have much in its favour, though the size of t ~asonably to assume that the non-linearity 
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Fig. 9. Suggested front-panel layout corresponding to the under-chassis construction shown in Fig. 8. 


distortion will be satisfactorily low and that it will 
remain low despite normal variations in mains voltage, 
valve ageing, etc. 

Readers possessing, or able to borrew, suitable test 
gear, will, no doubt, wish to check’ the frequency 
response with various control settings. However, the 
absence of such measuring facilities need not be 
regarded as an overwhelming handicap, since careful 
listening tests should be able to indicate whether or 
not the controls are functioning in approximately the 
correct ways. 

A suitable frequency-response test to start with is 
to measure the overall response from the micro- 
phone-stage input to the final output. The bass and 
treble tone controls should be set half way between 
full-lift and full-cut positions, giving a nominally flat 
response, and the microphone bass-cut and low-pass 
filter switches should also be set for level response. 
The effective load on the pre-amplifier output should 
be 250 kf. The overall response curve should then 
agree with Fig. 7 within +1 db over the frequency 
range 40 c/s to 1Ske/s. If satisfactory agreement is 
not obtained, the responses of the various stages 
should be measured separately, and the origin of the 
discrepancy discovered. The following points may 
be helpful: — 

a) If the two 4700-pF capacitors and the two 
100-k@ resistors in the main tone-control network 
are perfectly matched pairs, the gain from the mixer 
stage input to the tone-control stage output will 
normally fall by a fraction of a decibel as the fre- 
quency is raised from about 400 c/s to about 4000 c/s. 
Such a small change in gain is really quite un- 
important, but it may be eliminated if the 100-k? 
resistor between the mixer valve anode circuit and 
the 1 M® bass-control potentiometer is reduced in 
value by an amount equal to the effective output 
impedance of the mixer stage, this impedance being 
just under 10k{2 when two input stages are em- 
ployed. In practice, due to the effects of component 
tolerances, the fall in gain between 400c/s and 
4000 c/s may appreciably exceed I db, or it might 
conceivably be a rise rather than a fall; in either case 
the remedy is to shunt an extra resistor across the 
appropriate 100-k{2 resistor in the tone-control 
network 
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(b) The frequency response of the mixer stage, 
when not connected to the tone-control stage, should 
be flat within a fraction of a decibel up to 15 kc/s. 
If the response falls off appreciably at the top end, 
the cause is almost certainly the existence of too 
much stray capacitance across the 2.7-M!? feedback 
resistor; 4pF would be sufficient to give a loss of 
3db at 15kc/s. It is not difficult to arrange the 
wiring so that the stray capacitance across this resistor 
is kept down to 1 pF, in which case the top loss will 
be quite negligible. If, due to unsuitable layout, it 
is found to be impracticable to obtain a low enough 
stray capacitance, the resultant top loss may be 
approximately compensated by connecting a small 
capacitor across each of the mixer input resistors. 

(c) Effects of a similar nature to the above can 
occur in the output stage, and the wiring should be 
arranged so as to keep the stray capacitance between 
anode and grid circuits to a minimum. 

(d) The frequency response of the output stage 
in the 30-c/s to 60-c/s region (see Fig. 7) may be 
adjusted slightly, if necessary, by altering the value 
of the 8.2-M®) feedback resistor. 


(e) The frequency response of the gramophone 
input stage, on the “78” setting of S3, may be 
adjusted, over a region similar to that mentioned in 
(d), by changing the value of the 6.8-M feedback 
resistor. In the “LP” (long playing) condition, the 
response at such low frequencies is determined mainly 
by the value of the 3.3-M) resistor in the network 
connected to the “LP” contact of $3. 


With the pre-amplifier connected to a power 
amplifier and loudspeaker, and set for a flat frequency 
response, the Johnson noise at full gain on a micro- 
phone channel, with no signal source connected to the 
input, should be clearly audible all over the room, 
and should sound louder than the accompanying hum. 
If the hum level is undesirably high, and if it cannot 
be satisfactorily minimized with the “hum-dinger” 
potentiometer, the first thing to do is to find out 
whether the hum is due to the a.c. heater supply or 
not; this is easily done by momentarily disconnecting 
the heater supply—the valves will continue working 
for a few seconds on their stored heat. No matter 
what the cause of the hum, a careful consideration 
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of the principles outlined previously should enable “ Filters” by “Cathode Ray,” Wireless World, Jan 
it to be cured nd Feb. 1950 


Acknowledgment.—The manuscript of this article “The Miller Integrator” by B. H. Briggs, Electronic 
has been carefully scrutinized by E. F. Good, who /”éimeering, Aug., Sept. and Oct. 1948 
has also done independent calculations to check the “Design of High-Pass, Low-Pass and Band-Pass 
mathematical results. This valuable service is hereby Filters Using R-C Networks and D.C. Amplifiers with 
gratefully acknowledged Feedback” by C. C. Schumard, R.C.A. Review, Dec 
Apology.—Since the appearance of the negative - 6 - 
feedback tone control arti le, in October, 1952, 80 Ww’ Hum in High-Gain Amplifiers by P J Baxandall, 
much correspondence has been received that it has, wiweless World, Feb., 194 
unfortunately, not been possible to reply to all letter: 
The writer would like to apologize to the reader 
concerned and to any others who have been incon- 
venienced by the fact that, due to unexpected curtail- 
ment of spare time, the present article has appeared 
much later than was originally expected and implied 
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THE full-line curves given here indicate the highest ' FREQUENCY BELOW WHICH COMMUNICATION SHO 
frequencies likely to be usable at any time of the day or BE POSSIBLE FOR 25 Jo OF THE TOTAL TIME 
night for reliable communications over four long-distance 
paths from this country during February 

Broken-line curves give the highest frequencies that . REQUENCY BELOW WHICH COMMUNICATION SHOULD 
will sustain a partial service throughout the same period BE POSSIBLE ALL UNDISTURBED DAYS 


PRE TED AVERAGE MAXIMUM USABLE FREQUENCY 
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T E X , 0 TAPE RECORDER 


*% The noise level is extremely low and 

audibly the hum level and Johnson noise 

of the amplifier and deck are approximately 
equal. Only 25%, of this small amount of 
hum is given by the amplifier alone. 

% Extremely low distortion and back- 

ground noise, with a frequency response 

of 50 c’/s.—10 Ke/s., plus or minus 1.5 db. 

A meter is fitted for the measurement of 

signal level and bias level. 

% Sufficient power is available for recording 

on disc, either direct or from the tape, 

without additional amplifiers 

% A heavy mu-metal shielded microphone 

transformer is built in for 15-30 ohms 

balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
oad 

% The .5 megohm input is fully loaded by 

18 millivolts and is suitable for crystal 

P.U.s, microphone or radio inputs, 

% A power plug is provided for a radio 

feeder unit, etc. Variable bass and treble 

controls are fitted for control of the play 
back signal. 

% The power output is 3.5 watts heavily 
damped by negative feedback and an oval internal speaker 
The amplifier, speaker and case, with detachable lid, is built in for monitoring purposes. 
measures 8tin, x 224in, x IS2in. and weighs 30 Ib % Facilities are provided for using the amplifier alone 
and using power output or headphones while recording or 
to drive additional amplifiers. 


PRICE, complete with WEARITE TAPE 
DECK (84 0 % The unit may be left running on record or play back 
. 0 even with 1,750 ft. reels with the lid closed 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v,, 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

lt is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 
valves 

Used in many hundreds of large public address 
installations and recording studios throughout the 
world 


PRICE 43% 15 


Manufactured by 
VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, $.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion. Wimble, London.” 
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SOUND SALES 
PHASE INVERTER SPEAKER 


For ite sise, thie is one of the most attractive |oudspeaker combinations | have yet come 
eros “ the standard of reproduction obtainabie must be heard to he believed 


Not only le there a good, clean trebie, we!) distributed by the diffusers 
{ cabinet: there is aiso # very firm, clear base which ¢xtends bel - 
* indeed the most noteworthy characteristic of this epeaker 

that impressed iteel! om several visitors | had 


op the front 


the speaker through (te paces That extra half oc above ebout |2 
end the corresponding one below about i * Oe. an awful 
inoney The range here is audible from below 26 up Ww above 14,( 


TECHNICAL REPORT by P. WILSON, M.A., 
of “ THE GRAMOPHONE” 


Price £14,10.0 


complete with cabinet 


— 
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OBTAINABLE FROM ALL LEADING STOCKISTS SOUND SALES LIMITED 

WEST STREET, FARNHAM, SURREY Tel.: FARNHAM 6461 2/3 Manufacturers o Electronic Equipment Established since /93! 
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The demand of Industry and the Ministries for 
our trained students is still far greater than we 
can supply. For top-grade technologists we 
offer : 


THREE-YEAR COURSE 
TWO SPEED—SIMPLE PUSH BUTTON 


in Telecommunication Engineering CONTROL 
(provides opportunity for six months’ practical 
attachment T H E | E w K 6 U N I T 


Next Course commences August 29th 
List Price 1¢ GNS. 


Write for FREE BROCHURES giving details of the 
above and other day-time attendance courses 


E.M.1. INSTITUTES—the only coll hich SEE AND HEAR IT AT 
Vi. Ve i A the oniy CO , , isp : 
/ oy eee ee YOUR LOCAL DEALER 


of a great industry 


E.M.1. INSTITUTES Sem MODERN TECHNIQUES 


MY 
pepT. 12. £ 
MARCONIPHON 
10, PEMBRIDGE SQUARE, LONDON. w.2 P eyppeetibe: e 138-144 Petherton Road, London, N.5 


Tel. : Canonbury 5896 


TEL.; BAYSWATER 6131/2 


—— ee —— 


arc 


Simple Inductance, Capacitance and 


Resonance Meter 


By L. F. SINFIELD 


A Useful Adjunct to a Service Signal Generator 


Tix measurement of small inductors and capacitors 
for use at radio frequencies is quite a problem, as 
normally a fairly high degree of accuracy is desired 
and this entails the use of expensive equipment such 
as a laboratory universal bridge. Such equipment is 
certainly not economic if measurements are required 
only occasionally, as is usually the case. 

Although the resonance method does not normally 
give a direct reading of the inductance it is a simple 
matter to lay a ruler across a resonance “abac” at 
capacitance and frequency and read off the induc- 
tance. A dynatron, transitron or cathode-coupled two 
terminal oscillator can of course be used, but even 
if this will oscillate satisfactorily it is rather cumber- 
some as it requires valves and power supply, and in 
any case also requires additional apparatus to measure 
the frequency. 

An adaptor was therefore built to work in conjunc- 
tion with a signal generator so that the generator 
would resonate coils with a calibrated capacitor and 
give meter indication of resonance. It was not ex- 
pected that any very high degree of accuracy would 
be obtained, but on test inductors of known values 
have given readings within limits normally required 
for this range. 

Basically the unit consists of a detector and meter 
to indicate the signal generator output. The tuned 
circuit is in series with the meter and its high impe- 
dance at resonance gives a dip in the meter current. 

Ihe generator used was a cheaper grade “ servic- 
ing” type, and was modified so that the output was 
obtained via a cathode follower to give a low- 
impedance output (about 100 ohms) at maximum out- 
put through the entire fundamental range of 100 kc/s 
to 80 Mc/s. Signal generators using a buffer stage, 
link-coupled output, or both, will be quite suitable 
and need no modification. 

GERMANIUM 
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SIGNAL GENERATOR 


A germanium diode (GD5-OA61 or other equiva- 
lent) provides rectification for the meter which is of 
approximately 50uA full-scale deflection. The exact 
sensitivity and calibration of the meter are unimpor- 
tant as it merely indicates dip. An ex-Government 
oil temperature meter was adapted by the author, 
but a centre-zero movement from a visual indicator 
unit (see Wireless World, Sept., 1951) could be used. 
The meter is by-passed by a 0.1“F capacitor and a 
further 0.00luF mica type, so that as far as rf, is 
concerned the meter and the frame of the 0.0005»F 
tuning capacitor, as well as one side of the inductor, 
are all earthy. 

Actually the meter can be dispensed with entirely 
and a pair of phones substituted. The signal generator 
should then be audio-modulated and the tone will be 
audible in the phones. The unit is then tuned for 
minimum audio signal. 100-ohm moving-coil and 
4,000-ohm moving-iron phones have been tried and 
both work satisfactorily, but the high-resistance type 
gives a louder signal. An ideal arrangement would 
be to fit a closed circuit jack in series with the meter 
so that high-resistance phones could be inserted in 
series with the meter to give indications by either 
method. 


Layout and Calibration 


Layout is as shown in Fig. 2 and the overall size 
about Sin 4in x 2}jin. A bakelite panel is used and 
the whole can be put in a wooden or bakelite box. 
This is a precaution against increasing the minimum 
capacity of the tuning capacitor. No trouble has been 
experienced with hand capacity at any frequency. 
Using a known inductance (Wearite PA2-170u”H, 
PA6-37.5uH, PAS-5.5“H) the capacity scale is cali- 
brated. Set the signal input with the generator out- 
put control to nearly full scale with the PA2 in place. 
Set up the following frequencies and calibrate 
capacitor at each resonant point: 550 kc/s-0.0005uF; 


GERMANIUM 
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500 pF 


204.4 
( APPROX.) 


0 001 pF 
(mica) 


Fig. | Basic 


circuit diagram of inductance 
capacitance meter, 


Fig. 2 (right). The layout and wiring are simple. A 
non-metailc box should be used to keep stray 
capacitance at a minimum, 
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FEBRUARY 


Institution of Electrical Engineers 


February 7th Discussion 
Problem of Radio Inter- 
pened by C. W. Sowton at 


ruary 9th. “A Study of Commer- 
lime Lost on Transatlantic Radio 
its Due to Disturbed Ionospheric 
onditions” by J. K. S. Jowett and 
G. O. Evans; and “ Performance Charac- 
teristics of High-Frequency Radio Tele- 
graph Circuits” by A. M. Humby, 
C. M. Minnis and R. J. Hitchcock at 

40 

February 14th Discussion on 

Teaching Faraday’s Law of Electro- 
Magneti Induction” opened by P 
Hammond at 6.0 

February 21st. “ The Recent Search 
for and Salvage of the Comet Aircraft 
near Elba” by Cdr. C. G. Forsberg, 
R.N., and G. G. MacNeice at 5.30. 

All the above meetings will be held at 
Savoy Place, W.C.2 

Cambridge Radio Group.—February 
1 Sth Colour Television” by L. C 
Jesty at 8.15 at the Cavendish [abora- 
tor Cambridge 

North-Eastern Radio & Measurements 
Group.—February 7th. “ Radio Aids to 
Marine Navigation” by Capt. F. J. 
Wylie, R.N. (Ret.), at 6.15 at King’s 

ollege, Newcastle-upon-Tyne. 

North-Western Radio Group.—Feb- 

“An 8MeV Linear Accel- 
X-ray Therapy” by C. W. 
Miller at 6.45 at the Engineers’ Club, 
Albert Square, Manchester. 

South Midland Radio Group.—Feb- 
ruary 28th “Thermionic Valves of 
Improved Quality for Government and 
Industrial Purposes ”" by E. G Rowe, 
P. Welch and W. W. Wright at 6.0 at 
the James Watt Memorial Institute, 
Great Charles Street, Birmingham. 

North Midland Centre February 

Ist Faraday lecture “Courier to 
Carrier in Communications ” by T. B. D. 
lerroni at 7.0 at the Town Hall, Leeds 

North Staffordshire 
February 14th. “A Transatlantic Tele- 
phone Cable” by M. J. Kelly, Sir Gor- 
jon Radley, G. W. Gilman and R. J 
Halsey at 7.0 at Duncan Hall, Stone 

South-West Scotland Sub-Centre.- 
February 2nd “A Study of Some of 
the Properties and Materials Affecting 
Valve Reliability” by E. A. O’Donnell 
Roberts at 7.0 at the Institution of En- 
gineers & Shipbuilders, 39, Elmbank 
Glasgow, C.2 

Western Centre February 8th, Fara- 
lay lectur Courier to Carrier in Com- 
nunicatior by T. B. D. Terroni, at 
6.3) at Brangwyn Hall, Swansea, and on 

ebruary 10th at 6.45 at Colston Hall, 
Bristol 


ruary 16th 
erator for 


Sub-Centre. 


(_rescent 


British Sound Recording Association 

February 18th “ Electro- 
tf Microphones ” by H. A, M. 
0 at the Royal Society of Arts, 

hn Adam Street, W.C.2 
Manchester Centre.—February 14th. 
Reproducing Needles” by L. Rollin at 
3 Engineers’ Club, Albert 


nchester 


Radar Association 
Lond m.—February 23rd 
rne Electronic Equipment” 
‘ice-Marshal R. G. Hart at 7.30 in the 
heatre, University College, 
W.c.l 


“ Air- 
by Air 


natomy 
sower Str 
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MEETINGS 


British Institution of Radio Engineers 

London Section.—February 23rd. “ A 
Versatile Electronic Engine Indicator 
by R. K ‘inycomb ywuithern Instru 
ments) at 6.30 at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, W.C.1 

West Midlands Section,—February 
9h. “Electronic Motor Control Sy 
tems” by J. C. Rankin (B.T-H.) at 
7.15 at the Wolverhampton and Staffs 
Technical College, Wulfruna Street 
Wolverhampton. 

North-Eastern Section.—February 9th 
Papers by students at 6.0 at Neville Hall 
Westgate Road, Newcastle-upon-Tyne 

Merseyside Section February 
“ Colour Television-——Prospects 
Problems in the U.K.” by 
Heightman (English Electric) at 7.15 at 
the College of Technolog Byrom 
Street, Liverpool, 3 

North-Western Section February 
3rd “Recent Developments in Test 
Gear in the Radio, Television and Rada 
Fields” by A. G. Wray (Marconi In 
struments) at 7.0 at the Reynolds Hall 
College of Technology, Sackville Street 
Manchester 

South Wales Section.—-February 23rd 
“The Training of Radio Engineers” by 
H. W. French (H.M, Inspector of Tech 
nical Colleges) at 6.30 at the Glamorgan 
Technical College, Treforest 

Scottish Section.—February 10th 
“Radio Telephone Systems to the 
Islands” by Moxon (G.P.O.) at 7.0 
at the Institution of Engineers and Ship 
builders, 39, Elmbank Crescent, Gla 
gow, Cc 2. 


Television Society 

London.-—February i \th. “ Television 
Coverage of Gt, Britain” by R. A, Row 
den (B.B.C.) at 7.0 at the Cinematograph 
Exhibitors’ Association, 164, Shaftesbur, 
Avenue, W.C.2 

February 24th. “ Modern Microway 
Techniques” by R. L. Corke (P.O 
Research) at 7.0 at the C.E.A., 164 
Shaftesbury Avenue, W.C.2 


Radio Society of Great Britain 
London.—February 25th Radi 
Astronomy and the Radio Amateur” | 
C. Jennison (Jodrell Bank Expe: 
mental Station) at 6.30 at the LE! 
Savoy Place, W.C.2 


Society of Instrument Technology 
Chester Section February 
Some Useful Electronic Circuits { 
Measuring Purposes” by E. Highan 
(Lever Bros.) at 7.0 in the Board Roon 
of the Chester & Dist. Hospital Com 
mittee, 5, Kings Buildings, King Street 
Chester 

Fawley Section.—February 4th, “ Ele 
tronic Computers” by a member of the 
staff of Elliott Bros, at 7.0 in Copthorne 
House, Fawley, Hants 


Incorporated Practical Radio Engineers 

East Midlands Section February 
25th. “ Transistors and Their Possible 
Future Uses” by a member of the staff 
of the G.E.C. at 7.15 at the Electricity 
Board Demonstration Theatre, Smith 
Row, Nottingham. 

Midlands Section.—February 22nd 
“Cathode Ray Tubes” by a member of 
Mullard’s staff, at 7.30 at the Connaught 
Room, Imperial Hotel, Temple Street 
Birmingham 


The TRIX range of quality Sound 
Equipment is the most com- 
prehensive available. There are 


amplifiers and accessories for all 


requirements—small, large, in- 


doors or outdoors, permanent or 


portable. And TRIX workman- 


ship is respected throughout the 
world. Our catalogue and tech- 
nical advice are at your disposal 


4 


Model RE4 
heavy duty reflex 
type weather proo!l 
horn speaker with 
exceptional range 
and performance 
Very suitable for all 
public address work 


Enclosed rack type equipment AGA 
633. Combines 30 watt amplifier wich 
preset radio, priority microphone 
control and 3-speed changer 


SERVICE IN SOUND BY 


The TRIX ELECTRICAL Co. Ltd. 


1-5 MAPLE PLACE, TOTTENHAM CT 
ROAD, LONDON, W.i. Phone. MUSeum 
5617. Telegrams and Cables: TRIXADIO 
WESDO, LONDON 


RANDOM RADIATIONS 


By “DIALLIST 


Exploring Band II! 


HIGHLY interesting results should 
emerge from the Band III reception 
tests which those enterprising people 
Belling and Lee are soon to begin. 
As you probably know, Sutton Cold 
field is radiating experimental 
square-wave transmissions on the 
189.75 Mc/s vision carrier frequency 
which has been allotted to the L.T.A 
for its Midland service. The Belling 
Lee test unit will first of all balance 
up the Band I and Band III vision 
signals from Sutton Coldfield at 
some convenient spot where Doth are 
well received It will then drive 
over a large part of the service area 
and a careful record of the compara 
tive strengths of the two signals will 
be made. Myself, I believe that in 
districts which are not of the hill 
and-valley kind the range of the 
Band III transmission will turn out 
to be a good deal greater than many 
people think When Wrotham 
started its sound transmissions in 
Band II )} an output of around 
20kW most us thought that it 
wouldn't reach out very far; but at 
40 odd miles I get a tremendous 
signal from it with a simple dipole, 
provided with neither reflector nor 
director I'm told, too, that it is 
received as far away as Shrivenham 
Berks (90 miles) If Band II ex 
ceeded expectations in the matter of 
range, I don’t see why Band III 
shouldn't provide surprises as well 


Shadows and *“ Ghosts ” 
But Band III is likely to present 
some pretty problems in _ hilly 
country, where wireless shadows 
may abound The travelling test 
unit will have plenty of opportunities 
of finding out, for there are hills 
galore around Birmingham I can 
testify to that, for I’m writing these 
notes right up in the Lickey Hills, 
where I've been staying since 
Christmas. They're only about 10 
miles from the middle of the City 
Looking out of the window, I can 
see the Warwickshire Hills to the 
south-east; and there’d be another 
lot in view to the south-west if it 
wasn't for a belt of trees. My bet, 
then, is that reception of the Mid 
land Band III transmitter will be 
rather patchy. “Ghosts” may also 
be a considerable nuisance, for the 
shorter the wavelength, the more 
liable is it to reflection. On the 


vs 


whole, I thi hat the I.o.W., seems also to be giving a 
engineers will have some difficu ervice at a greater distance than was 
siting problems; and I doubt whether predictéd; in some directions, at any 
they'll find the B.B.C.’s aerial mast rate. There was a storm of indigna- 
of much use to them in some pla tion, by the way, on the Island when 
There'll be some hard thinking, t one of the B.B.C. announcers, when 
for the designers of Band III recei viving details of the impending open 
ing aerials intended for use in place ng of Rowridge, pronounced the 
where “ ghosts” abound or the field first syllable to rhyme with “ blow’ 
strength is on the poor side nstead of with “ plough.” Five new 
medium-power rV = transmitters 
' ha should be in full operation with their 
North Hessary and permanent aerial masts before the 
Others end of the year. These are Mel 
THE ‘ drum, Rowridge, Pontop Pike, Divis 
E B.B.C. didn’t expect the ind North Hessary Tor. The whole 
power temporary transmitter at f the B.BC.’s No. 1 programme 
North Hessary Tor asain staat tue seed arith 
. ~ ystem should be completed within 
friend » alge tlie iddition of the medium-power Nor 
riends who live there that wich station and the five low-power 
giving them an excellent signal. In ransmitters planned.* 
the case of one of them this is a 
great surprise. His house is toward . 
the Babbacombe end of the town and Y Europe Vo. | 


the ground to north and north-west THOSE monstrous radio and tele 
of it, which lies between it and the sion stations projected for the Saar 
transmitter, slopes steeply upward ind for Monaco are likely to be 
So steeply, in fact, that you don’t pretty bad nuisances. So far as this 
have to go far from the back of th ountry is concerned, the Saar’s 500 
house to be on a level with the kW sound transmissions aren’t likely 
aerial, which must be a ver ons to do much harm, for they are on the 
way below the line of sight 


: * hese will < t ‘ mar Dover, 
North Hessary Tor Rowridge. J, . “ - 


Carlisle 


‘WIRELESS WORLD” PUBLICATIONS 
ILIFFE 


TRC HMO AY 8 Net By 
Price Post 

RADIO LABORATORY HANDBOOK. M. G. Scroggie, B.Sc., 
M.1L.E.E. 6th Edition 26/3 


RADIO VALVE DATA. 4th Edition. Compiled by the Staff of 
** Wireless World *' : 310 


SHORT-WAVE RADIO AND THE IONOSPHERE I Ww 
Bennington, Engineering Division, B.B.C. Second Edition 10:10 
SUPERHETERODYNE TELEVISION UNIT. Second Edition 2/8 


we a a ty TION TO VALVES. R. W. Hallows, M.A. (Cantab. 
LE... and H. K. Milward, B.S« Lond.), A.M.1.E.& ‘ 8,10 


WIRELESS WORLD TELEVISION RECEIVER MODEL It: 
Complete constructiona! details with notes on modernizing 
the original design 


RADIO INTERFERENCE SUPPRESSION as Applied to Radio 
and Television Reception. G. L. Stephens, A.M.1.E.E 


SOUND RECORDING AND REPRODUCTION A B.B.C. 
Engineering Training Manual J. W. Gedtrey and 8S. W 
Amos, B.S« Hons.), A.M.1.E.5 


ADVANCED THEORY OF WAVEGUIDES L. Lewin 


FOUNDATIONS OF WIRELESS M. G. Scroggie, B.Sc., 
M.1.E.8 5th Edition 


TELEVISION RECEIVING EQUIPMENT Ww r. Cocking, 
Oe 3rd Edition 


A comptete list of books is available on application. 


Obtainable from all leading boockseilers or from 


ILIFFE & SONS LTD Dorset House, Stamford Street, London 


long waves and probably won't inter- 
fere with Droitwich. But the TV 
transmissions may cause havoc, par- 
ticularly when sporadic E is much 
in evidence. Interference with tele- 
vision reception here was widespread 
last year at intervals from early June 
until December. It’s a thousand 
pities that European countries can’t 
get together over the very important 
question of sound and vision broad- 
casting channel allocation.* If only 
we could agree to arm an inter- 
national body with the powers of the 
United States Federal Communica- 
tions Commission! 

** Potmeters ” 

IT’S a queer thing that after all 
these years we still seem to find it 
so difficult to make reliable and long- 
lived controls of the potentiometer 
type. I’m thinking particularly of 
those used as volume controls and 
for the contrast control in TV re- 
ceivers. Far, far too soon do many 
volume controls become scratchy and 
scrapy; far, far too soon do those 
used for the contrast develop such 
jumps and jerks that it becomes diffi- 
cult to adjust the gain exactly to 
your liking. There are, I know, 
types which don’t behave in this 
exasperating way; and that makes it 
all the more puzzling that set manu- 
facturers should be content to use 
any other sort. 


Overheating 


SUFFICIENT attention isn’t always 
paid by designers to the cooling 
arrangements in broadcast receivers. 
Yes, I know that when a set starts 
dripping blobs of waxy stuff on to 
the table beneath it the cause may 
often be that its owner has so placed 
it that its back is jammed tight 
against the wall. But it isn’t always 
so. I’ve seen nasty messes made by 
sets which were standing well away 
from the wall. And once that sort 
of thing starts trouble is on the way. 
Sometimes the ventilating louvres 
are in the wrong place; sometimes 
there aren’t enough of them; some- 
times they’re not long enough. They 
an’t be made wider because they 
must not allow a “ standard finger” 
to be poked in far enough to touch 
any live part. Adequate cooling is 
probably made more difficult by the 
use of miniature valves; for these 
run very hot and owing to the small- 
ness of their bulbs there is only a 
restricted area from which heat can 
be dissipated 


* Monaco was a signatory to the Stock 
holm vhf. plan under which she is 
allocated a 50-kW (e.r.p.) television station 
in each of Bands I and III The Saar 
was allocated a 100-kW (e.t.p.) station in 
Band I Ed 
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GLASS-ENCLOSED 
CARTRIDGE 


FUSES 


ALL SIZES AND TYPES 
FOR MANY USES 


All Bulgin Cartridge Fuses are Safe, 
Certain, and Fireproof. They constitute 
reliable safeguards against damage to 
apparatus by overload and are simple 
and inexpensive to replace. They are 
uniform and accurate, with highly- 
silver-plated contact caps. Many sizes 
and types including models for Auto- 
mobile and Aircraft use. 


ELECTRONICALLY SEALED 


Conforming with the latest trends in 
the manufacture of glass-enclosed cart- 
ridge fuses, Bulgin now electronically 
seal all standard | tin. fuses. This method 
of construction gives a stronger and 
more reliable fuse and ensures that the 
end caps will not work loose or pull 
off without fracturing the glass. 

The silvered end-caps now present a 
cleaner exterior surface free from all 
solder. The fuse element is absolutely 
protected from ingress of moisture or 
other injurious matter. 


AVOID UNNECESSARY REPLACEMENTS 
BY FITTING “PAK” FUSES 


VW rere surges take place as in 


the primaries of Mains Trans- 
Carrying 
250 mA 
500 mA | unnecessarily “PAK” types are 


formers, etc fuse may blow 


~Garrying normally delaying and withstand 


~ 750 mA 


about 5 per cent. overload ‘or 
LOA . ° 


a approx. 120 secs. Upon the applica 
Carrying | 
| tion of 200 per cent. rating, or more, 


blowing is nstantaneous 


THE CHOICE 


A. F. BULGIN & CO. LTD., BARKING, ESSEX 
MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 
Telephone: RiPpleway 1474 (5 tines) 
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Sales 


* 
Make this 
THE HEART 
of your 
HI-Fi EQUIPMENT 


TL 10 POWER AMPLIFIER 
This 10 watt amplifier maintains, in 
every respect, the world renowned Leak 
reputation for precision enginecring, 
fine appearance and fastidious wiring. 


SPECIFICATION 


ap 200%! 


WIRELESS WORLD 


with the NEW 


ILIE AIK 


TL/10 AMPLIFIER & 
“POINT-ONE” 


PRE-AMPLIFIER 


27 GNS 


COMPLETE 


A price made possible 
only by 
WORLD-WIDE SALES 


and this ts why 


From my experience and by extreme attention to design details during development 
e 


work on t pre-production models, we enable our labour force to achieve a high output 
per man-hour. The labour costs thus saved offset the increased costs incurred for high- 
grade materials, components and finishes, and this together with quantity production 
made possible only by a world-wide market) explains how quality products may be sold 
at reasonable prices The results obtainable with the new Leak TL 10 and “ Point One “ 
are indistinguishable from those obtained with the TL 12 model — a fact easily proved by 
an instantaneous changeover test. The new TL/10 has been used since its introduction 
for all our public demonstrations, including those at the New York Audio Fair. These 
are some of the reasons why sales of the TL/10 and “ Point One,” since their introduction 
in April last year, are three times as great as for the famous TL/12 in the corresponding 
months of 1953-—-and why the size ef our factory has been more than doubled to cope 
with this increased demand. 


“POINT ONE” PRE-AMPLIFIER 


* Hum 
Negligible, due to the use of recently 
developed valves and special techniques 


The handsome gold escutcheon plate 
contributes to the elegant appearance 
and blends with ai! woods 


Circuitry 


A triple loop feedback circuit based on the famous TL/I2 
The output transformer is the same size as in che TL/12 
Maximum power output: 10 wacts 

i db 20 <s to 20,000 c/s 


Harmonic Distortion: 0! 


Frequency Response: 
1,009 c/s 7.5 watts output 
Feedback Magnitude: 26 db. main loop 

Damping Factor: 25 

Hum 80 db referred .o 10 watts 


Loudspeaker Impedances: |6 ohms, 8 ohms, and 4 ohms 


Pickup 
he pre-amplifier will operate rom any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the preamplifier permit: 
the instantaneous use of crystal, moving 
iron and moving-coil pickups 


Radio 
he radio input sockets at the rear permit 
the connection of the LEAK VS. tuner 
unit. An input attenuator « ficced, H.T 
and filament supplies are available from 
the pre-amp! fier 


*% Distortion 
Of the order of 0.1 


% Write for leaflee VW * 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone : SHEpherds Bush 1173/4/5 


Telegrams : Sinusoidal, Ealux, London 


fk nput selector 
adio, tape, records; any and al records 
can be accurately equalised 
* Treble 
Continuously variable, + 9 db to — 15 db 
at 10,000 c/s 

Bass 
ontinuously variable, + 12 db te -—13 db 
at 40 c/s 
*% Volume Contro! and Switch 
The switch controls the power supply 
to the TL/10 power amplifier 
*% Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks are provided on the front panel for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers 


Cables ; Sinusoidal, London 


% Wiretess Wori_p FEBRUARY, 1955 
To) wi ee oe ee ee ee 
—=GENUINE HALF-PRICE OFFER 


suaTueURN cuacee | BARGAINS TO CLEAR 


Extremely we'| built on chassis size approx 


St 
only firet-ciass componenta, fully aligned ar 10-240 2-VOLT ACCUMULATORS 
volt A.C. mains operation. Three wave bands covering medium 
and two shorte, Complete with Ove vaives, frequer hanger M 
. aie for the Porces by one of 
CHASSIG ASSEMBLY double diode triode, pentode output aod full wave rectifier the most famous firme in the 
2 colour wavehacd scale covering Rpecial cash-with-order price this month, £5 19/6 arringe a ne ay a 
standard, Long, Medium, sed Bhort we end insurance 7/4 ‘ aay oie 


bends, scale hestie punched tor ppro 
bemite 
: “ eed f 
ach 
5 - ' surance 
Note This \e the one that Ot our 
PORTABLE CABINET 
Thies 
sitre 
modert 
two-ton 
bakelite 
with is 


BARGAIN FOR vent tegrs 
GRAMOPHONE AUTO-CHANGER Mote  chgse ont . mire | aie 


eneers, with meta shan *, three knotbe 
ured seale, and pointer, Price 20/6 . -: 
Ab exceptional bargain this month is ou Latest type by all famous makers are \r post, ete, 2 A ther ponenta ¢ app 
assorted parce! of radio scales A moet ariably in stock at competitive prices build 2-waveband superhet Price 25 where re 
useful collection for all who make uy Detes, 1/6 (free with components qetrec 
experimental of other radios. We offer ry mera 
tw e haeeeia 
' x. COILS T.R.F. AND SUPERHET tial, and all other parte necessary to 
’ R.¥. long and medium wave with cireuit diagram, 5/6 Buperhet g fice make @& Maine of Battery 
end short weve, serial and oseillator coils, ¢.g., set of «x cotle wit 106 Note: All of these cabinets 
HEATING TRANSFORMER able hb 
performasr 
volts at 400 arnpe rating 
each 
ath a ezing ater 5 7/6 om 
60 aesorte1 § and § watt resistors Rang tting of resine ng cas g aston 
ing between 10 chm. and 10 mesohm ’ turing cat aking ge veneer 
(thar selection.) frites g, ot t Complet al caae with 
1 watt, 7/6. arrying hand price 212, carriage « witt 
woking pair 
and 
LIGHTWEIGHT REFLECTORS — push 
rr) 
id - 
f tat 
the 
phic 
7 
THE “ WINDSOR 6” “ 
This te @ S-valve A.C. superhet covering mat 
| long, mediam end short wave purposes to which it car t 
It hee « particularly fine clear they ar mewhat soiled 


Jue storage 
with an extra long pointer trave but mecha » O.K. Price 1/9, post 6d 


latest type loctal valves are used ed for 
EX-ROVAL AVY SOUND haesi« |e complete and ready t Standard Lamp 5-AMP. SURFACE SWITCHES 
POWERED TELEPHONE Chassis size Miia. x 6in holder HICRAFT 
These require no batteries, and wil! go for a Price £9 196 complete with 
Jong periods without attention. Comp! Carriage and insurance 10 STAR bin. dia 
HP. terme if required y f leer 
Price 7/@ each 
aay othe & Post et i 
indiestor lary 
’ gl SENIOR Ligie 


a». by 4in. deer 


Price 19.6 each 


where several 


Thin Ho Post, et 1/0 

designed for ships’ ase, but very « able JUNIOR pin 

tor home fice, warehouse, factor ‘ shit 

-_ ot Price 67/6 each, plus 4/6 er Price 3 brown 2-way Li- each Round White 
' ah. Post, et 2-way 1/- each 


EBS BSB RBBB SBBERBESESP BSB BBB BeeBeeeepeeeeeeeeeee ees 


lees 
For watt One dozen ansorte 
TABLE RADIO CABINET mee, free <All nell es 
Due to & special purchases, we are abi t wt Post, et jeal for perinmer 
will control up to three heaters er thie very One cabinet, size appr ters. Note,t e are wn 
l 14 « Obin Walnat eere wi tr ved 
CLEVELAND GAR BATTERY A Belen ee ys BELL. Siin. die . -~ 
tin Gnished, 99/G, carriage and packing ‘ quipment. Our 
CHARGER 4 Note This cabinet is the corre B. dees Price assortment. Price §)- 
o Wb ome oe for the Windsor chassis above with 6/3 each Post post and packing | 
charge— uses ever 6hin. speaker et., 13 
asting metal rect 
' ad = robust 
od main Le 
Juble wound maine TERRIFIC NEW CIRCUIT 110-VOLT 2)-AMP. RECTIFIER 
ranstormer \u meta UNIT 
arrying case with Cosamtonal 65 we have ev h 1 t t 
eads and croc. clipe F. cireuit and have had really « to ‘ia 
li Va vice, 6 volt, 80/6 results, equal in fact to man : - « , . oy en trom 
6 and 12 volts, 99/6, post 2 6 Vou really should try this cireuit 4 eo ’ A . vains 4 = cha eo 
including valves (GK7, 6/7, 6806, and oe: * Mand-by lgnting, o 7 
tin. MICROMETER and Rakelite case with back cost for the Government—new aod unused, 
25/10/-, plus 9/6 pest end in with switchgear. Price €17/10/- each 
Date included with the parts is also ave 
4 separately price Q/- 
Sie. A tlevemeter |e NAIL INSULATORS 


electric fences 


equipment. TRANSFORMER 100 WATTS DECCA CRYSTAL PICK-UP 


heve f md th ry ‘ - — w,. R * 
oan men wee ere transformers with «& wour A enip for the connolsseur—turnover head losen mt and packing 
@ the past for ortmnary — 2090 La bn bat table « records : ‘ antity 
An. eocondary ere \a ample window «pace ° ius 2/- post and packing 
weags, | however, for the band winding of second. | &/6 phy See 
~ ay t eult your own require G.£.0. METAL CONE SPEAKER WESTINGHOUSE RECTIFIER 
r tol Approximately two turne per volt are Pull wave—eultable for ap to 89 volts 
= required The empe taken cot This fine speaker |s ng to the front ot 15 milliampes idea! for relays, meters 
jepend upon volte, a4. 10 amps. at rapidip—price 28 15 Octagonal ete. Price 2.6, post 6d 
10 volte, 50 amps. at 2 volte, ete. ote a>bioet made & nakere epeci fication 
The constructional dat, for this Hl-F! | Price 10/«, post and packing 2 £11/10/-, walnut or oak ——— SPADE TERMINALS 
emplifier te evailablie, orice 96. which ( u duty t ‘ 
emount will be credited te you If you , a) av uty pe mate 
the com nts inter, One ” 912 Ghepping HIRE PURCHASE TERME.—Any goo!) costing (5 or more may be tor MOM Price 74 
Lint” will be included with the booklet purchased by extended payments—deposit 10° (or more)—balance each, Gi- per doses 


NM AS Over LZ months 


SEE OVER => 


F Eur 


sa 8 8) 
MAKE A CONVECTOR 


heater if you 
our porcelain 
mounted element 
250 watts smal! size 


Price 2/6, post éd 


ean Lp tgredtyy CHARGER KIT 
volt charger 
to & flat 

the to 
ng 


and 12 
cunected 
enable 


n 


var 


ympris the 


o8s 


Fan’ a' aa 


ol| Meter 


Seoerrn 


be maght t 
post ar 


all together 
od packing 


THE TWIN 20 
mmplete fluorescent ghting 
silt ballast and starters 

te and ready Ww 
wnit for the kitchen 


similar 


insurance, 
7/6 each 


easary t 
w available. The unit 
ut suitable for feeding 

f any standard 


Denco 

ice 1/6 post f 

y ll be given free 
the parts which come 
6 post and packing 
« and everything én 
1 metal chassis 


* our 
ate chassia measurements | 


Demonstrations st our 


A handy mid 
get ACLUDA 
valve maine 
reoeiver giving 
powertul recep - 
tion over long 
medium 


loudapeaker 
het i mey already 
will cost 

¥ 19/6 plus 16 
post data available 
parately 2)- post 
tre 


have thes 


PLUGS FOR MODERN VALVE 
HOLDERS | 


Mtted 
with « rubber 
shroud. Por B7G 


| 


make the Denco 


WikELESS WORLD 


~—ue LAST CHANCE TO SECURE THIS BARGAIN 


Readers wil) remember that 
this fine receiver was offered 
last month at the silly price of 
£5 and they have been 
joing out very quickly. 

{ you send immediately, 
however, you will 
probably be just ia 


indicator 

modern refinements 

covers 5 wavebands 

including short 

waves to 1) metres 

leas valves 

perk 

otherwise compicte 
and unused 

25. carriage 
(uses octal 


76 
range 


97 


Ce ee ee eee nn 


SOMWEAVE 


This really iowery 
loadepeaker 


very suitable 
covering 


CONNECTING WIRE SNIP 


—~<_ 
COMPLETE TOOL KITS 
THE ELECTRICIAN’S 


Thie is as illustrated and contains 55 fine 
tools arranged on 5 trays in an automatic 
steel tool-box. The box opens under slight 
pressure of the hand and closes auto 
matically when lifted. The tools are al! ‘ 
that « practical electrician needs, including 
tenon saw, ratchet brace. hack -saw, chisel» 
of wood, brick and stee|, pliers, side coun 
ters, hammers, spanners, socket wrenches 


Price £15/10/-, or 1.” 
red 
RADIO ENGINEER'S 


This again is fitted an automatic 
tool-box and contains 50 toole ineluding 
pliers, side counters, screwdrivers, 

and straight «nips, hammers, 

and socket wrenches, hand-d 

tape, drills, ete. Price £11 10. 

terms if required 


COIL PACK 196 


Manufactured by quite a 


ave On te 


ainow- company 


this orporates 
gram 
Short wave 
1? Brand 
omplete 
fd 


with cireuit 


96 


plus 
post 


fet of four brown 
knobs jin. dia 


inte Kngraved tone 


THIS MONTH'S 
SNIP 


CASE. Complete 
handle and 
for almost 
instrument 

Limited quantity — price 23 6 

carriage and packing 2/6 

A similar model but slightly 

smalier and © one colour 


19/6, plus 2/6 carriage 


CLEVELAND 2 
“ ORGANTONE” oo 


The Cleveland “ ORGANTONE"’ is « 

5-valve 3-wave band superhet covering 

long, medium and short wave, Built 

to « very stringent specification 

Osram miniature valves are employed 

and low loss iron cored coils account 

for an excellent signal to noise ratio 

Full A.V.C. is applied to both frequency 

hanger and 1.F. stages, and particular 

care has been taken lo ensure freedom 

from frequeney drift 

The output stage utilises variable negative feedback for lone control, and, but for stand- 

ard pentode on, no cut in the orlinary sepplied. A gran 

provided and reproduction of records is particularly good. An amply 

power transformer with « primary tapped for 110-250 voile gives 

from the mains 

Chassis size ts 12in. « Tin. * Tin.—-feale size 

— any ted b been tested in particular! y 
rejection have produced exceptional results 

Price @11/10:- 10." BY/8,0 Sopot ceva ote 6 

A cireuit available price 2 - post free 


ene position ts 
ortioned 
complete isolation 


te 10tio shin 
difficult areas and ite stability and nolse 


ANOTHER CLEVELAND CHASSIS.THE “ TREMENDO” 
The first Cleveland chassis was good, but this one is really eaperb 
cireuit with 6 watts output, fitted with indepentent ass and tretvie controls 
is really an efficient B.F. cireult coupled to « high-fidelity amplifier’ The chassis 
size ie the same a the Organtone, namely |2 with the 105% 4) avait 
coloured scale, and it is built to the same exacting specification as Une Organtone 


Price €14/10/-, carriage and peckica, 7/6. HP. terme if required 


ee 888 8 8) 8°O°s) 08 S0Ra) 8 8S) SHO)8' 8 8B E. P. E. LTD. 


P.V.C. insulated 2 aw 
in 100ft. colle, 2/9 each, 
available ‘ 
for 10+ 


copper wire 
arious colours 
colle =assorted § cvlourt 


H.T. RECTIFIERS 
FAMOUS SELENIUM 
“SENTEROCEL” 


All are thie year's stock—for hig 
voltages joint two or more in series 


ouwe z 


BS @B@esaensenspeeea — Se gseeagae sa 


LUORESCENT LIGHTING 


226 titinite. nae i> 


Complete kit ag ny 4 watt 

unit, starter lamp, lamp holders, clips and 
wiring diagrams, Price, lems tabe, 28/6, 
plus 1/6 post. With tube, 90/- plus 3 % 


carr 


EVERLASTING 
GRAMOPHONE NEEDL 


Jewe! Rapphire) potnted 
suit any type of piek-up, 
precision taste im 
proves quality elimin 
ates recor! wear 

loud, soft 


This is « Datage intercom. aad Tx pre 
amplifier with transformers, ets Kasily 
modified ae gram amplifier or dictaphons 
ete. Complete with 2 dv, valves, QPP 
and Triode. Price only 9/6, plus 1/6 post 
aod packing. Cirouit diagram, free with 
unit, of separately 6 


BUREAU CABINET 


This te a really beautiful abinet elegant! 
veneered in walnut and finely polished. 
The contrat board revealed when the 
‘rout \e dropped down ts ample ‘or the 
larger ‘han everage mafic chasis oF 
ain lifer and alongside Ubere ls « space of 
recorder of eata record changer 
Both the radio boar! an! the 
control board are left ancut to wit “cur 
ows eyulipment 
Se eporocimately Bin. Wi 
wide, and ifin. deep Price | 
carriage 126 


SEE 


a. 
7a Deas 


OVER > 


aa2e2 e828 888 4.4 
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Se seeeeeeeee ese eaeeeeeeaeeeeeaeaeaseeeeuaeaee es 
ADDITIONAL STOCK ITEMS = 
POTTED TRANSFORMERS 


These a ree ’ 


fitte 


Type 54 
. 10-VALVE 1\-METRE 
Price 28 SUPERHET 
POTTED CHOKES CHARGING SWITCHBOARD — oat cat ane ook Be 
oe chet . . os : al . KA P iy ansf 
ba aS - s Va 6 
Type OF4 MH. w ! 10 ” . t 296 
arr hing « ‘ " £ be These 
Type 676 H. @ . 2 i2 ¢ . , t ne main « . 
ae 6 sireuit #4 10 BLOCK CONDENSERS 
HIGH POWER TRANSFORMERS em sais 
Por uP Heater t* 
These « 
eovling ' 
ao | AMERICAN RADAR 
pe Tr 
y ' 8/10 mi ie sa te oe , 
Type 7 cn tn - : - ; 36 fd. a 
KYA £15 arts of . ov., 316 
. wer TR24 a Oe 
AUTOMATIC MOTOR STARTER . tor m 5/- 
if . 


BREAKDOWN PARCEL 


YOURS FOR £1 ONLY i crea 


COMMUNICATION RECEIVER 1156 


SS SSB RSS BRS RSE ERSBRSESSSSERE RES RREERESERSSSSPRBRBREBRBeReeeeeeeeeeeaaeseeses 


Al» , 
£10 
K.P k 
\ 
LUOMESCENT ws 
SCREEN 
EWING WANDOW . _ . 
- i ' . 
SNIPERSOOPE ' soainet | £1 ' 4 
rar af " 
coina im the da , ot please include an additional . ms 
nage Con a to you if and wher 
" wi ‘ 76 st and packing 
“— WER PA FOR R.1155 GREATLY REDUCED .._._.. 
feom oe erdinacy te , anes POWs = re CATHODE RAY TUBES 
po nae Price £6/10/- comptete w VOR9?. —Hirand 
nents with receiver deposit is 30 teal for 
senntes ; 396 
MAGNETRONS Joust? 
RADAT t 29 6 
ore VCRI30A. 32:6. 
~ de < VORI448 
ned | RELAYS 210 ihe eal 
— oe mo 37.6 
y *y . POWER FOR TR1164 GF R1132 yoRils “« 
rey | ont vo ae om pad = OF, HF ny 
oO f i 4 on ' tee a ed ' " iW CVeO6 t .r 
ei | | fos et Sl Palle rs 
" , te oe ty Bereta ‘ OV1i40 CV1S00, CV1646. A 
! | orring ouine Th meton y peral ates £4/10 
lf j : “ a “ 
fy. j 126 RECEIVER TRANSMITTER 38 
ti) of TRANSMITTER 1131 ; CRYSTAL MICROPHONES 
" i) 
TELEPHONE JACK PLUGS Salles aati ie ‘ . 1 . + 
, °° 
— . : ts ‘ is ‘ *.S0° , 
10d ne tar a © . 76 7 e°? ; 
~~ AD A STABILAVOLT , 98 J 
TRANSMITTER VALVE 100 T.4 ae maee atta we being oe, 
Usused sad gus £4/10 £37 10 1 ' ects. Wea . - a ; 
4 . th - . t ‘ : "re rer 
HEADPHONES . mach With us noe 106 va 
American a Hn ae VACUUM PUMP 
tris . OG; Hig IMPORTANT NOTE + in makers os on 
teatota . “ 16 wing the balk sof mar 4 ani byte botwe a 226 
ee ation ' 
SESaSBaSB SB BB Beas 


WirELess Wor.t 
SBS RSS SSCP EP VTP TFr ea aeeteeneseeaearrFeeanreaneaeusaesee 
CA 3 1 N ETS . x pages 196 
FOR ALL 


We confidentiy beli« © carry the 
stock of cabinets in London The one 
iliuetrated is The Bureau, « really beautifu 
cabinet elegantiy veneered in walout and 
finely polished quaot 
SERVICE DATA revealed wh dat 196 
r re ‘ al , st Carriage u 
vering British . 
. 16 selnees, carriage 12:6. We have mar 
other types in stock 
for Cabinet Liet 


BATTERY 3-VALVER 19/6 


This employs a me« 


Pay us & visit, or set 


“iern cirenit which ensure 
both medinm and long 
ciuding valves. resistors 

tuning condensers, in fact everything exeept 

oudepeaker, cabinet, and meta 

may elready have something sul 

old receiver for instance will 

19/6. Data available separately price 


ALL-DRY BATTERY BARGAIN 


90 volt 3-pin ping ¢ pe lager built batter 
by famous make manufact 


‘ nu ir : NOBLEMAN GRAM 
approximate dimensions 2gin " 


3tin.—price §/-, «.g. approximate A 70 Ge. RADIOGRAM Gireet trom 
list—port and packing Gd — makers for only 40 Gus. Or €4 deposit 


The 
INS TANTUS 
VOCAMOUSC TICALE? 


INSTANT HEAT CONVECTOR rs: 
t 7 the lowest 


‘ft. long: m . 
Pri niy @2 


“4 * 


Now 
A.C. D.C. 
MULTI- 
METER KIT 


meter 


MULLARD AMPLIFIER “610 


High Qua Amplifier de 
tliard engi te KRetbut thy 


NEW 5 AMP. THERMOSTAT 
(MINIATURE, 


BLANK CHASSIS 
18 5.W.G. Aluminium 


Comptarta «© 
price 86 


arp. ty 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249, Kilburn High Road, 41-46, » Wind Hill, Ruislip, | et Street, I 29 


SOBDD~ IMIS 
‘ SaBwece’ 


Stroud Green mene, Finsbur 
dlesex. , . — Park, N.4 
Kilburn RAS 


Phone: RUISLIP 5780 . . 25} p 
Now Ope Half-day Wednesday 


Pos fers should be marked Dept. 2 and addresse ur Ru 


vone: ARC "HWAY 1049 
Half-day Thursday 
slip der 


y ip >t he 
100 WireLess WoriLp Fepruary, 1955 


Photograph kindly supplied by The Radio People Ltd., Hong Kong. 


HIGH 
FIDELITY 
IN THE 
FAR EAST 


OMNI-DIRECTIONAL 3-Speaker System W15/CS SUPER 8 CS SUPER 5 
Treble Units Facing Upwards—Crossover Frequencies 800 and 5000 c/s. 


This superb speaker, used here for a record _ fitted with a v 
recital at King’s College, Hong Kong, has avoid undue 


the W15/CS as bass speaker with fundamental 
resonance below 30 C/S; the Super 8/CS as 


16,000 C/S. The middle and top speakers, V.C.s £8/10 


_ foe ening 


WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS. 


Phone : Idle 1235/6 (2 lines) Grams 


TIME ae — ln — 


THE 
‘GATLEY’ 
ELECTRONIC 
TIMER 


An Electronic Time Delay invaluable in 
many fields of Electronics and electrical 
engineering, @.g., process control, 
photographic exposure timing, etc. Time 
intervals range from |/Sth sec. to | min. In 
die-cast case suitable for wall mounting 


yeti 
“'E C.ROBINSON 


& PARTNERS LIMITED 


COUNCILLOR LANE + CHEADLE « CHESHIRE 


MAKERS OF FINE INSTRUMENTS 


ylume control, fa ipwards to 
directional effects 


PRICES (Tax 


middie speaker; and the Super 5 as third Wi5/CS sand-fill 


led enclosure £47; Treble 
speaker with response well maintained to Assembly £18; 


© 


Ma pews Go ver with 
otal price £ 10 


Wharfdel, idie, Bradford 


First Again with 
SOMETHING NEW 
in HIGH-FIDELITY 


Bearing in mind that room acoustics also are an important 
factor when perfection in Sound Reproduction is required, 
we are now in a position to demonstrate IN YOUR OWN 
HOME the latest High-fidelity equipment by the following 
makers 
ACOUSTICAL, LEAK, PAMPHONIC, 
SOUND SALES, GOODMANS, WHARFE- 
DALE, CHAPMAN, TANNOY, ROGERS, 
GARRARD, W.B., GRUNDIG, BARKER, 
LOWTHER, CONNOISSEUR, ARM- 
STRONG. 
Phone, call or write stating type and makes of equipment you 
are interested in 


This offer only applies at present to the greater 
London area but is shortly being extended to the 
provinces, also we still hold SIDE BY SIDE 
DEMONSTRATIONS of the above makers’ 
products at 


HOLLEY’S RADIO 
285, CAMBERWELL ROAD, LONDON, S.€.5. 


Telephone : ROONEY 4985 
HIRE PURCHASE TERMS. AFTER SALES SERVICE. 


WIRELESS Wox.Lp 


Aer a 


THE ANTIFERENCE RANGE COVERS ALL TYPES OF INSTALLATION 
AT PRICES YOUR CUSTOMERS CAN AFFORD TO PAY 


w 


Chimney lashing 6ft FD73 ie ate 
Y vertical mounting LD7R 4 wave spacing ; Oft for chimmne lashing Com 
unting Model X4W mast 79/6. plete with 12ft. mast and 
wave spacing; 10ft. mast double lashing equipment type 
ma himney lashing Model LP7M 124/6, LSG 210/-. 

lel X4M 115/-. t wave spacing; 12/t. mast As FP D73 but less mast and 
double lashing Model lashing equipment Model 

PD7TRM 168/-. FDH73 91/6, 


FD74 our element array 


complete with 12ft. mast and 
double lashing equipment type 
LSG 231/-. 

As PD74 but less mast and 
lashing equipment Model 
"DH74 112/6. 


Uu2Ww For mounting as shown im lofts or sheltered 
external positions Complete with patented 
insulator, two tunable rods. mounting brac/ets 


and fixing screws 16/6. 


U2RG 4 unable 


‘De Luxe Roo 

Single Dipole 8DU7 Single Dipole Aerial with patented 

swan neck with ample stand-off 

und chimney lash Arm and Universal leeved rods complete 

ing equipment 48/-. Bracket for surface with 15ft 


mo n a horizon 
4s LD7 but with wall Wynd , axial cable 21/-. 
: tal or vertical position 


mounting bracket Model 32/6. Model U2R (as U2R¢ 
WD7 39/6. 5 but less cable) 15/- 


imsulator; cream plasti 


cream 


uv4 The most powerful loft aerial obtainable. Complets 
with patented insulator, four tumable rods, mounting 


L | Mi | T E D brackets and fixing screws 22/6. Available ‘or HORI 
ZONTAL mounting as an X array 25/- 


Sales Division: Bicester Road, Aylesbury, Bucks. Tel. Aylesbury 1467/8 


DH B/A/1* 


Wiretess WorLD 


(GRUNDIG) TK 819 


THE PORTABLE TAPE RECORDER 
WITH 40 c.p.s. to 14,000 c.p.s. 
FREQUENCY RANGE 


 Napew 2 designed and engineered by Tape Recorder 
specialists. Two tape speeds (3}in./sec. and 7tin./sec.) 
for 2 hours’ speech or one hour’s music recording per spool of 
tape. Automatic stop at end of spool. Fast forward or rewind 
95 GNS = time (2 minutes per full tape of 1,200ft.). Built-in precision place 
ndicator, recording level meter by magic eye. Built-in pockets for 
‘ 2 spare spools and microphone. Most Radio and Photographic 
Wide-range Grundig ; Dealers stock Grundig. Ask for a demonstration or write for 
Ribbon Microphone 2 . , Se folder with full specification Grundig (Gt. Britain) Ltd., 
: Kidbrooke Park Road, London, S.E.3. (Electronics Division, 

Gas Purification & Chemical Co. Limited.) 


(less microphone) 


12 gns. Grundig Mov 
ing Coil Microphone 
6 gns. Attractive 
Hire Purchase Terms 


* * * * * * * 


THE WORLD'S FINEST portable 
TAPE RECORDERS 


— “eTRIX — 


The entire range 


of electronic and electrical 
test apparatus 
manufactured by 
the Internationally famous 


letthnatiteal . , Tae . P . 

MULTIMETER Companie Generale de Metrologie 

sauTomartic 
sareryr 


of Annecy, France 


evear “:'Gcrk 
emserriveiry : » 
2esen ounes ben veut Can NOW be obtained 
AC ent OC 
“le RANGES 


from the exclusive U.K. Agents, 


"en Ee Che Solartron Electronic Group Ltd., 
wander ds 
» UNaIvALAaD nN of Thames Ditton, Surrey. 


e-« weraeees 


Telephone: EMBerbrook 5611 


SOLARTRON 


U.K. Agents The SOLARTRON ELECTRONIC GROUP LTD 
THAMES DITTON, Surrey . 
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A NEW TECHNIQUE IN HIGH SPEED 
WAVEFORM MONITORING 


BANDWIDTH :° 
10 kc/s to 300 me/s 
INPUT IMPEDANCE OF EACH PROBE: 
Approx. | pf (input element of variable 
capacity divider) 
MAXIMUM SENSITIVITY $ 
Full Scale Deflection for 1 Volt input 
TIME SCALE ; 
Variable from .05 microsecs to 5 microsecs 
RECURRENCE RATE OF MONITORED WAVEFORM : 
100 c/s to 10 ke/s 
CALIBRATION ; 


Provision is made for accurate 
measurement of time and voltage 
scales of a waveform 


PREVENTION OF JITTER : 


A circuit is incorporated 
for providing a stable 
display when a monitored 
waveform is jittering with 
respect to its driving pulse. 


HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 


The wide bandwidth and high sensitivity 

of the instrument as well as the very high input 

impedance result from the use of a sampling technique. 

During each recurrence a measurement is made of the instantaneous amplitude 
of one point in the waveform. This measurement is amplified and applied to 
the cathode ray tube as one co-ordinate of a graph of the waveform. During 
subsequent recurrences, instantaneous measurements are made of different 
points, resulting, after about 100 recurrences, in a complete graph, 
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Member of the AEI group of companies 
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Distribution of more than 100 Resistors 
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WELWYN ELECTRICAL LABORATORIES LTD - BEDLINGTON - 


[ws PL, 


TRANSFORMERS 


for POWER SUPPLIES 
and AUDIO FREQUENCY 


A.1.D 


Approved, 


Suitable for use in 
all electrical and 
electronic equip- 
ment, to Ministry, 
B.S.S. or commer- 
cial standards. 
Tropical stan- 
dard finish. 


Enquiries from manufacturers and the trade only. 


Quotations sent upon receipt of specifications or drawings 


STEWART TRANSFORMERS Ltd. 
1S KILBURN LANE, LONDON, W.10 


Tel LADbroke 1296 


WELWYN PRODUCTS INCLUI 
Vitreous Enamelled Wire Wound Resist 
glue Resistor 
Insulated High Stability Carbon Re 
Toroidally Wound Power 1 
Wire Wound and Carbon Cx 
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i Consistency of Performance 
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idy nt this histogram. It is conclusive 
’ proof ¢ very high standards that prevail 
at Welwyn Electrical Laboratories. In graphic 
form it depicts the results of a test that our 
High Stability Carbon Resistors regularly undergo 
l'aken from the production line a representative 
selection of over one hundred resistors type 
C23/220K +1 were tested to find out how 
their resistance values were distributed inside 
of —1% to +1% of the nominal 
are worthy of notice for they show 
tance values were well within only 
marked tolerance. In time all cracked 
tend to drift towards an 
but, as you can see, the bulk of 
ion here is grouped below the nominal 
that over their long life Welwyn 
main accurate and within tolerance. 
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Admiralty proved) & Post Office 
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TO YOUR 
SPECIFICATION 
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PROMPT 
DELIVERY 


LARGE 
STOCKS 
OF 
KEYSWITCHES 


THE KEYSWITCH CO. 
ALL POST OFFICE EQUIPMENT 

* Please note change of address * 

126 KENSAL ROAD, LONDON, W.10 


LAD. 0666 


3000 TYPES 


12 to 80,0000 COILS 
1 Make to @ c/o CON- 
TACTS. 600 and HIGH- 
SPEED TYPES also 
Supplied. 


Telephone 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED. 


Voltage Stabilisers 


ENGLISH ELECTRIC VALVE COMPANY make the largest range of gas 
filled voltage stabilisers in this country. 


ENGLISH ELECTRIC VALVE COMPANY possess wide experience in 
production to fine limits which is your assurance of high quality 
products. 

ENGLISH ELECTRIC VALVE COMPANY voltage stabilisers satisfy all 
requirements for reliability, and British Service types are fully 
approved. 

Whether your needs are for General, Rugged or High Stability 

type valves, make sure before completing your specifications that you 

have full details of all English Electric Valve Company products. 
Write to: 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 


WATERHOUSE LANE + CHELMSFORD «+ ESSEX 
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In stock at Webb's 
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the NEW Rogers 


“RD JUNIOR” 


This 1955 design offers unapproachable value, 


the specification rivals amplifiers costing double 


its price of £25 


*% OR ON WEBB’S EXTENDED PAYMENTS 
DEPOSIT £5, FOLLOWED BY 12 
MONTHLY PAYMENTS OF £1 : 16:8OR 
18 MONTHLY PAYMENTS OF £1: 5: 7. 


A 12-page descriptive booklet 


is yours for the asking from 


AMPLIFIER 


HERE ARE SOME OF ITS MANY FEATURES : 


Two radio inputs selected on control panel 


Pre-set volume control on pick-up input 


Low pass filter adjustable from 5 to 9 ke's and OF } 
/ 


12°, distortion at 8 


response 0.25 d.b., 


8.10 watts output wans. 


brequency 20-30.000 c's 


imple spare power for feeder units 


Qe ao i 


14 80HO STREET, OXFORD STREET, LONDON, W.1 


Tele: GERrard 2089 Shop Hours 


| For | 


SPRINGS 
SPECIALITIES 
WIRE WORK 

METAL PRESS WORK 


Consult 
HEATH SPRING & NOTION 


COMPANY LIMITED 
BIRCHFIELD ROAD, HEADLESS CROSS 


REDDITCH 
Telephone : Redditch + 861 + 862 


Joan 


5,30 p.m 


ALWAYS “FIT” 


CASTORS 


THE WORLD'S BEST 


CONTRACTING 
TUBE 
ADAPTOR 


For $", I”, Ih’, If" tubes, 

Quickgrip Adaptors are fitted 

by hand as no tools are required. 
2’, 24", 3”, and 4” wheels 
may be used. 


Ask for Brochure 
and pages 8, 25, 57. 


Numerous other types of 
head fittings available 


Engineers, Pat_ntees and Sole Manufacturers 
AUTOSET (PRODUCTION) LTD. 
DEPT. “H,” STOUR STREET, BIRMINGHAM, 18 
EDG. 1143 (3 lines) Esed. over 35 years 

reless World” 
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SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 
unit supply running into 
if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
. the answer is to be found 
Electrix. 


or a 
thousands... 


periods . . 
with 
@ Electrix Rectifiers are characterized 


by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
“ standard ”’ types, or 


@ “To specification” medels can be 


quickly prepared. 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typical “standard "’ full-wave types 
each 


List Price 9- 
” 136 
22,6 

35 - 


Output 12/15 Volts D.C, | Ampere. 
Output 12/15 Volts D.C, 2.5 Ampere. 
Output 12/15 Volts D.C. 4 Ampere. 
Output 12/15 Volts D.C. 6 Ampere. 


Trade Supplied 
@ Heavy duty rectifiers with say 
230250 volts A.C. input and 220 
volts D.C. output a speciality. 
@ We use only freshly manufactured 
selenium plates and compvunents, 


no ex-W.D. materials whatsoever 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone ; KiNgston 4585 


| 
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QUALITY 
EQUIPMENT 


LEAK 


for the Connoisseur 


The amazing New 
“TL/10” AMPLIFIER and 
“POINT ONE” PRE-AMPLIFIER 


SENT FOR 


60- 


DEPOSIT 


This 10-watt amplifier maintains, in 
every respect, the world-renowned 
LEAK reputation for precision engin- 
eering, fine appearance, and fastidious 
wiring. The Pre-amplifier will operate 
from any well-known pick-up, whether 
crystal, moving iron or moving coil. 
Provision is made for Tape Recorder 
and Play back and, as an exclusive feature, readily accessible 
jacks are provided on the front panel for instantaneous use. 


See maker's advt. p. 95 for full technical specification. 
The total Cash Price for these Two Units is £28.7.0. Our 
NEW EASY TERMS are £3 Deposit with order and 14 monthly 
instaiments of 40 - (carriage and crate tree). 


if you require FINEST QUALITY REPRODUCTION together 
with WORKMANSHIP of the HIGHEST ORDER your choice 


LEAK] * 


THE VERY LATEST 
LEAK DYNAMIC PICK-UP 


complete with two detachable diamond heads and trans- 

former is now available from stock. Cash price £20.19.9, 

or sent for £3 deposit and 10 monthly Payments of 40/-. 
Post paid 


The L.R. SUPPLY COMPANY LTD. 
BALCOMBE wuss. SUSSEX 
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MUREX ‘siIncomMAx? exewere 


ARE USED IN 


E.1.Cc. INSTRUMENTS 


The high magnetic stability and 
strength of ‘Sincomax’ magnets 
makes a robust job even of a 
sensitive Microammeter. In this 
application as in many others 
Murex Sintered Magnets con- 
tinue to give accurate and 


reliable service. 
Photograph by courtesy of E.1.C. (Hillington) Led., Glasgow 


MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM + ESSEX + Roinham, Essex 3322 


London Sales Office: Central House, Upper Woburn Place, W.C.1. Euston 8265 


MANUFACTURERS 


Smith's for )_. MAGNETIC RELAYS 
Technical £\%) POST OFFICE TYPE 


3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
LEADING MANUFACTURERS 


COILS up to 80,0000. 
» CONTACTS up to 8 amps 


Tea INSULATION up to 5 KV. 

% 

p Specialists in Tropicalisation and 

Books on the theory and practice of Inter Services jungle Finish. 

electronics, new developments, circuit R Conkiemita te ALD: end 
design, and other specialized subjects C.1.E.M.E. standards. 


ean be quickly supplied through your — PROTOTYPE Relays made to 
\< specification 


POST OFFICE TYPE KEYS 
supplied to specification. 


local Smith’s shop or bookstall. 


ypies of WIRELESS WORLD can be 


inte attractive lumes; and all your 


und printed matter supplied through \ \ \ Speedy deliveries 
h us Enquiries invited 


W. H. Smith & Son ADS RELAYS LTD a 

for SPECIALIZED BOOKS Shale et - Dept. W.W 

HEAL FF ' STRA ‘ E. LONDON W.C.? 12 STORE STREET LONDON Ww Cc | 
Tel. :MUSeum 2453 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


We should like, once again, to draw atten- 
tion to the Hartley-Turner Super Con- 
trol Preamplifier. 

This is designed to feed the output from 
Tape Recorders, Crystal and Magnetic 
Pick-ups and Radio Tuning Units to the 
main amplifier. 

Employing sub-miniature valves and 
highest quality components throughout, 
this unit combines efficiency with sim- 
plicity of operation, reliability and 
compactness. 


systems comprises equip- 
ment applicable to 
various requirements in 


Brief Specification : 


4 switched input channels. Input sensitivity: 
1V positions 1 and 2; 25 mV positions 3 and 
4, for 1V R.M.S. output. Cathode follower : 
output stage. Separate continuously variable * AM/250/M 
Bass and Treble controls: Bass variable : 
Odb to +25db at 40 c/s: Treble variable : Saree: Ra aga pat oy — 
—1l10db to +10db at 10 Ke/s. poe i peat ot 

4 ow Ow ixed Station, t / 
Power required: 250V DC 3mA : ee are ee ” 


6.3V 0.9A ; AM/I5O/F ... 6 watt Fixed Station, 100 to 185 Me/s, 
. Single or up to 10 channels. 


»» 6 watt Vehicle Station, 60 to 100 Mc/s 


Whole unit completely screened and en- ; 
| : i in case 08 ie 3hin s FM.102 10 watt FM Vehicle Station, 60 to 185 Me/s. . 
ciosee In cas - ad “ ; Single or up to 4 channels vie remote control, ¢ 


PRICE: £8.18.6 : eea.108 10 watt FM Fixed Station, 60 to 185 Meis 


Single or up to 10 channels 


Full particulars sent free and post free on + HED.II3 ... 50 watt AM or FM Fixed Station, 60 to 185 Mc/s. * 
application to: . Up to 4 channels via remote control 


H. A. HARTLEY CO. LTD., wisenties eanevestenss 


152, HAMMERSMITH ROAD, | | DEVICES, LTD. 
HAMMERSMITH, LONDON, W.6. APPACH ROAD, LONDON, 5S.W.2 


F Telephone: TULse Hill 4861 
Telephone : RiVerside 7387 Cables : HUDELECT, LONDON 


Supplied co the G.P.O. and Home Office 


—— 
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The High Fidelity 
Specialists 


WE OFFER THE FOLLOWING NEW MODELS FROM STOCK 


Leak TL/i0 amplifier with control unit . 2% guineas Garrard RC.80M auto gram unit, complete 

Acoustical Quad i! with control unit, with G.C.2 head : £417 9 6 
12-15 watts Garrard TA non-auto unit, same head £10 16 0 

R.D. Junior amplifier and control panel Collaro 3 RC.554 non-auto unit with turn- 

R.D. Senior amplifier and control panel over studio p.u £8 18 II 


Pye |2-watt PF.9/ 
Collaro studio pick-up, complete with arm 
Lowther P.73 corner speaker and 2 sapphires — he 


Wharfedale treble assembly 
R.D. Junior corner horn with Wharfedale Collaro studio pick-up, complete with arm 
and 2 sapphires, with L.P. diamond extra a7 5 0 


super 8 unit 
Salex sandfilled corner baffie with Wharfedale Liak dynamic pick-up, 2 diamond heads, 
transformer, complete 420 19 9 


super 12 CS/AL unit 
Salex |2in. reflex cabinet with Axiom 150 Acos GP.20 pick-up with 4 GP.39 head a? 8 8 
March Il unit ; . 2010 0 Extra heads each £2 2 3 


PART EXCHANGE Reconditioned Stock 


arranged. Write or ‘phone for a pons ss nsnaceace Sampara 422 0 0 Aye yee filter 3 ohm e's 
offer. Cabinets made to order. Gramophene amplifier, com 8.S.R. 2-speed motor mounted 
plete 9 guineas on board with 2 Decca 

Quad four station pre-set tuner 14 guineas magneto p.us 4 10 0 

Decca PA.6 push-pull portable B.S.R. MU.12, 78 or 33 motor a3is 0 
EASY PAYMENTS a, metal case, mike B.S.R. 2-speed gram. motor 
and gram 14 guineas mounted on board with turn- 

with 20° deposit, and the balance Wharfedale loudspeaker tone over Decca X-tal p.u 4310 0 
4 control and microgroove Plessey speed auto gram 

over 18 months. equaliser <i io o nit 7 guineas 

Wharfedale Super 5 C/S AL Wharfedale Bin. speaker 

Write for our bi monthly second- unit on baffie as 00 cabinet aioo 
hand | R.D. 4-station M/W pre-set Truchord SOT amplifier in 

an ist tuner 7 guineas handsome case with speaker 19 guineas 


93-94 FLEET STREET, LONDON, E.C.4 Phone: CENtral 9391/2 


c—) i) eoocoococoo 


f KO ONIVERSAL ELECTRONICS 
(2>} Amazing Sale of 


eS - 


( 


© - 
“7 XX 
Alig gna 


More and more designers are specifying our products. 
the latest being in ‘’ RADIO CONSTRUCTOR'S” ‘GLOBE- 
MASTER," an 8-valve communications receiver for the 
Home Constructor, Others have been ‘* PRACTICAL 
WIRELESS "' ‘CORONET FOUR,’ ‘AC/DC CORONET’ 
and ‘ BATTERY CORONET,’ etc. As a discriminating con- 
structor YOU cannot do better than by sending 2/6 
(plus 3d. post) TO-DAY for the NEW 1955 issue of 
our famous publication. 


RODING S MARCONI SIGNAL GENERATORS TYPE 
“HOME CONSTRUCTOR’S HANDBOOK” t TF-390G 


which contains 70 pages of blueprint circuits, parts Frequency range — 16-150Mc/s 

lists and technical descriptions of our 22 guaranteed In first class operating condition £25 
outfits. Also included are set building and servicing hints, Laboratory checked 

facts and formulae, resistance colour code, data, etc., Transport extra at cost 
etc., and our current Catalogue. Remember NOTE: Also available BRAND NEW (ex-M.0.S. 
YOU REQUIRE NO TEST GEAR TO BUILD OUR SETS! 


We can supply FREE PULL SIZE working drawings (see Handbook 
for full details), and nothing is left to chance. All parts supplied by us 
are fully identified and our tuning units are completely pre-aligned A really unrepeatable opportunity ... Act promptly 

fAlso obtainable at leading booksellers and compénent stockists. 


LISLE STREET YZ, 3 
RODING LABORATORIES | Jatsarnosy soorsrn Mom imrcrcs 


9.30 a.m.-6 bm Thursdays: 9.30 a.m.-1 p.m 
(Dept. W2), SOURNEMOUTH AIRPORT, GHRISTCHUROH. Telephone : GERrard 4447 and 8410 (Day) MEAdway 3145 (Night) 


in 


. = 
original transit cases with full spares. £35 
Transport extra at cost 
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RADIO 
EXPORT 


1,000 t 

Ms haat. HALL ELECTRIC LTD 
; 9 . Haltron House, 49-55 Lisson Grove, 

Transmitting Radio | London, NW 


Tubes available ex stock. i Tel,: Ambassador 1041 (5 lines) Cables: Hallectric, London 


SOM kK RE OR V t= : piers 


A range of 360 standard types avail- 
able for “off the shelf’’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed **C "’ cores. 


Fully descriptive Catalogue. upon hl i sisnmeie 


(SARDNERS Radio’, 


SOMERFORD —— HANTS /7e/° 
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-——MODERN ELECTRICS LTD. 
164 Charing Cross Road, London, W.C.2. Tel.: TEMple Bar 7587. 


Cables Modcharex, 
immediate delivery from stock. 


RECORD REPRODUCING TEST EQUIPMENT 
EQUIPMENT °o 


COLLARO TRANSCRIPTION 
4i3 9 66 


London. 


Export enquiries welcomed 
TAPE RECORDERS 


GRUNDIG 8/9 “99 
GRUNDIG TK? £68 
PERROGRAPH IAN 679 Model 2000 
VORTEXION 2A £84 Model 2010 6 6 
EDITOR ro 
PLAYTIME rT GARRARD UNITS 
WEARITE TAPE Decks RCB8OM A.C 
Type A and B RCBOM A.C./0.C 
301 Transcrip 
Type TA/AC 
Type TA/B with Decca 
heads 


0 
CONNOISSEUR 
3-spd 


Prompt attention to post orders, 
MICROPHONES 
AcoSs 
Mic 22 (Crystal) 
Mic inserts for above 
Mic 16 (Crystal) 
Mic 35-1 (Crystal) 


Model 6 
Model 7 (lates 
Uniminor Mk 
Electronic Meter 
Wide Band g/ Ger 
Valve Characterist 
Meter (New Type 

D.C. Minor 

10kV Multiplier fo 

Mode! 8 

Carrying Cases fo 

Models 7 8 and 40 
ADVANCE 

H.i (Sig/Gen) 

E.2 (Sig/Ger 

J.1 New Model 

PI 


LUSTRAPHONE 
M/C with T/F CSI “5 
Table base for above Ci 


RECORDING TAPES 
GRUNDIG 


o co coo ecooo 


RESLO M/C (Low Imp.) & 
URA Ribbon a7 
RVA Ribbon “9 


FILM peatntetonecndl” 
Ribbon 


SPEAKERS } 


wW.8. STENTORIAN 
HF.610 Oscilloscope 1035 
HF B10 Oscilloscope 1052 
HF.912 Volt 
HF.1012 tapped coil, 
31,75 of 15 ohms 


GOODMANS 
Axiom 150 Mk. Ii 
Axiom 102 
Axiom 101 


WHARFEDALE 
wis cs 


MICROPHONE STANDS 
Floor, 3 extensions a3 12 
Table Stand ai 5 


COSSOR 

£120 

£104 

Calibrator 1433 418 

TAYLOR 

All new Taylor Test 
stock. 

PICK-UPS 

G 2 


type 88, 600fc 


GEVAERT 
1, 200% 


ooo 


LEAK AMPLIFIERS 
L.10 complete 
Point |, TL.12 
Point 2, TL.25 


Gear 

SCOTCH BOY 
| 2008 
6001« 
Spare 
Spare Spools 


QUAD Mk 

ACOS 

DECCA 
X.M.S. Magneti: 

CONNOISSEUR 
Super L/ weight 
Spare Heads ALL 

COLLARO STUDIO 
Type O or 

LEAK 
2 Heads with Diamond 
Stylus £20 


|, 200f« 
600ft 


_——- SOLON. New Instru- 
ment Iron 200-250 v 


FERROGRAPH 25 w 19 


1,200fe 12 CS AL 
750fe 
agg GARRARD, CONNOIS- 


SEUR, DECCA and COLLARO 

HEADS, SAPPHIRE and DIAMOND 

STYLI for the above HEADS NOW 
AVAILABLE 


Golden 10 CSB 
Super 5 and 8 CS/AL 
Bronze |0in 
Bronze Bin 
W.8. Crossover Unit 
1 SOfe W.B. Tweeter Unit 


y—SUPERIOR RADIO SUPPLIES—— 
!!! CONSTRUCTORS!!! 


OBTAIN “SUPERIOR RESULTS” 
WITH THESE RECEIVERS 


RECEIVER (BUILDIN« 
Mediam ani I 


Transtormers 


Transformers 


} COST £7/5/- Buitable for 
ebands. Very attractive walnut 
re. All brand new 
* fine receiver 
wklet for the St PE RIOR 
diagrams als © lst of 


Transformers THE SUPERIOR T.R.F 


mponent 


with theoretical and practical 
me . Price 1/6 post free 
THE SUPEREX ATTACHE” ALL DRY PORTABLE (BUILDING OOR8T 
£7/15/- superb 4 VALVE SUPERHET receiver, giving fret-class 
- result bet g and Medium Wavebands rhe cabinet le very mpaec 
me Dipgie 4)in.) and of the attache case type »vered in twir 
of hi t Weight of complete receiver less batteries Aibe 
' the highest grade: OsMOR HIGH Q COLLA aod FRAME 
» Midget L.F.Ta Pr © ie also made for 
Valve line mm IRS, 174, 18 V4. Send for 8 
letaila and practicn 


eather: tte 


For the Mullard Amplifier. 


building 


For the Osram 912 Amplifier. 
For the Williamson Amplifier. 
Cc. R. Tube Isolation Transformers. 
instrument Transformers, 
and all popular types. 
FROM 


Ellison Transformers 


LIMITED 
62, BRIDGE ST. NORTHAMPTON 
AND ALL LEADING COMPONENT DEALERS 


BOOKLET giving full 
6 free 

728 SUPEREX U raion? PORTABLE or [LDING COST £7 15/- Chasale 
' al te > 

fromt, with al ar 

twin colour at 

BX” UPRIGHT BOOKLET, price 

6B 3-4 WATT AMPLIFIER KIT LDENE O8T S4/165/-). De 

' tt * and ineorpuratir eble, Middle, and Volame 

mer-finished in mo! 

knoba. Comey 

Transformer, et« 
fend for 4.R 


mt types of plok-upes. wis ha 
feestopal finish with engraved contro 

s, O/P Transformer, Maine 
For A.O. Mains 210/94 


plete home construct 


Valy ne-ap 
AMPLIFIER 
s available ready built « 
$e 
ae Kat 
npetitive 5 


der or ©.0.D. Extra charge Jor ( 
" 


O.D. 5 


Monday to Saturnia p-m. Thareda 
PERSONAL CALLERS WELCOMED 


OO OO 


SUPERIOR RADIO SUPPLIES 


37, Hillside, Stonebridge, London, N.W.10 
Phone: ELGar 3644 
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WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


LOOK AT THESE EXAMPLES 


For equipment in good condition 


Receiver R54/APR4, complete 
FROST BTIBOS o5o5sccicsovertroenssersocescees £i'0 


Frequency Meter BC221 .................sceeeeeees £26 
Receiver BC348R 


We pay similar remarkable prices for 


Receivers. RIII/APRS5, RS/ARN7, AR88D, BC348, 
ARNS. 

Transceivers. ARC!, TCS, BC800, RTI/APN2. 
Transmitters. T!|/APN3, ARTI3. 

Indicators. !D17/APN3. 

Test Sets. Any unit with prefix “TS” also 1E19, 
1-208, BC7I3A/BC7I4A. 

Power Units. RA34, RA42, RA62, MGI49, DM28. 
Tuning Units. TNI7, TNI8, TNI9, TNS4, TU57, 
TUS8, TUS9. 

Control Gear. BCI145, C45-ARCI, MRIB. 


And almost every American-made unit even if not 
mentioned above. 


Phone us immediately, transfer charge. 


We have a vacancy for a technicier who is conversant 
with American surplus equipment. Write or ‘phone if 
such a job would interest you. 


TO HAMS WHO CONVERTED 8C34, 
BC342, BC312. Post to us the dynamotors and 
power units which you removed. We pay top 
prices for these, i.e. OM28, OM21, RA20. 


TO OVERSEAS BUYERS 


We have the largest stock in Europe of American 
Government surplus electronic equipment and we 
would be pleased to quote by return of post against 
your enquiries. The following are a few examples 
only of the equipment which we can supply from stock. 


BC22I Frequency Meter 

ET433%6 Transmitter. 

SCR720C Search Radar, complete, also 
separate units and spare parts. 

BC348 Receiver. 


Deal with the firm that has been established for 
twenty-five years. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 
Telepnone: Central 7834/56 
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TRUVOX 


A NEW 


LD 


CORNER 
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HIGH FIDELITY 


DIFFUSION SPEAKER 


Designed for small and medium sized halls and for use in homes 
where quality is a vital factor 

The lower registers are reproduced with exceptional smooth 
ness assisted by che bass reflex action of the corner cabinet 
The high noces are brought out with brilliant clarity from the 
specially designed acoustic system 

The overall effect of this construction is to give life and extra 
ordinary depth to the sound which thereby approaches «4 


three dimensional quality and truly justifies the term high 
fidelity." The technical excellence of this instrument is 
matched by its artistic conception as a piece of stylish furniture 


finished in walnut veneers 


Maximum handling capacity 12 watts 
peaker flux density 10,000 line 
mpedance 15 ohms 
Heighe 32 inches 
Maximum width 27 inches 
Maximum depth 18 inches 
Net weight 54 Ibs 

PRICE 

CABINET Only (Pats. applied for) <m% 6 6 i 

SPECIAL SPEAKER TO MATCH aos 

Pius Purchase Tax on Speaker cos A 


HARROW + MIDDLESEX 
Sales Office {5 Lyon Road, Harrow, Middlesex 
Telephone: Harrow 9282 
Technical & Service Depts.: 320 The Broadway 
Station Road, Harrow, Middlesex, ~ 

Telephone: Harrow 4455 
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LOCKWOOD 


Standard Loudspeaker Cabinet 


This new ‘LOCKWOOD’ model has been manufactured to 
meet the demand for a cabinet of high quality, and in con 
junction with various loudspeaker units and high fidelity apparatus 
is capable of giving reproduction of a very high order. 

*A vented design developed from the Monitoring Loudspeaker 
Cabinet used by The British Broadcasting Corporation (BB( 

PAT. 696,671), this enclosure is, we believe, the sensible ap- 
proach to the problem of providing good quality in the home at a 
reasonable price 

The combination of good materials and first-class workmanship 
is incorporated in a functional design, and this cabinet is accept 
able in most furnishing schemes It can be manufactured in 
exotic veneers additional to the almost traditional Oak, Mahogany 
or Walnut, or alternatively in coloured finishes, suitable for 
Broadcasting and Television Studios 


Two versions are available :— 


Major Model % 3 5 Minor Model ¢2 5 


A brochure, free on request, fully explains these new models and why 


they are supplied ready to assembli 
EXPORT & TROPICAL MODELS AVAILABLE. 
Trade enquiries invited, 
DEMONSTRATIONS BY APPOINTMENT ONLY. 
* “Wireless World,” 


LOCKWOOD 


Cabinets 


November & December, 1950. 


oustically D igned 


LOCKWOOD & Co « LOWLANDS ROAD 
HARROW + MIDDLESEX 


Pepruary, 1955 


ASK ARTHURS FIRST 


je MEW VALVES SS Sivansadee. 

We have probably the largest variety of valves in 

the country. Let us know your requirements 

AVO METERS IN STOCK 

Avo Model 7 

Avo Model 8 

Signal Generator, Mains and Battery 
Models 

Electronic Test Meter 

Valve Characteristics Meter 

Also full range TAYLOR METERS. | 


£19 10 
£23 10 


£30 0 
£40 0 
£60 0 


st on request 


TL/10 Amplifier and 

‘oint One Preampli 
fier complete 
Chapman Tur ne Units 
Leak Tuning 
Grundig Tape Re- 
corder 
Grundig Microphone 


Recording Tapes 


peoPs ARTHUR GRAY. LTO 


GRAY HOUSE, $60- eae CHARING cross ROAD, LONDON, W.C.2 
TEMple Bor 583 65 ables : TELEGRAY, LONDON 


AUSTRALIA CALLS 
TELECOMMUNICATION ENGINEERS 


Rapidly developing, Australia urgently needs professionally 
qualified Engineers to assist in the expansion and main- 
tenance of its national telephone, telegraph, radio and 
television service: 

SALARY: From £890(A) to »262(A) per annum, 
depending on Fi A a me and experience 


CONDITIONS OF APPOINTMENT: Permanent 
appointment to the Postmaster-General’s Department. 
Free passages for appointee and dependents. Initial 
accommodation provided In approved circumstances, 
special settling-in allowances. Full salary from date of 
embarkation. Superannuation, generous annual and sick 
leave conditions. Good opportunity for advancement. 


FOR FURTHER DETAILS: Engincers qualified or 
about to qualify clectrical, mechanical and other sections 
enquire or forward the following coupon to the Australian 
Post Office Representative, Australia House, Strand, 
London, W.C.2 


Dear Sir, 

Please send full details of the opportunity for 
Telecommunication Engineers in the Australian Post 
Offix ce 


Name 
Addres 


Frpruary, 1955 Wiretess Worip 


A NEW range of flat subminiature 


directly heated valves for use in 
padio- frequency equipment 


U.S. EQUIV- FILAMENT Anode Screen Anode | Screen | Mutual 
DESCRIPTION ALENT Volts | Volts Ma Ma 
| Voits 


fower 
Conductance Output 


R.F. Amplifier 1AD4* ; 3.0 0.9 2mA/V 


R.F. Amplifier 5678° 18 | OS | Limasv 


| 
H.F. Triode | 5676 ‘ - 4.0 1.65 mA/V 
} 


Output Pentode 5672 | 1.25 50 67.5 67.5 —65 | 3.1 0.95 | 0.65mA/V | 50 mW? 


* Fully screened with metallized coating. { With input signal 4.55 V. A.C. and anode load 20 kQ. 


man ltd STONEFIELD WAY, VICTORIA ROAD, Telephone: 
ac Uh d| RUISLIP, MIDDLESEX 3366" 


You can count on these .. . 
..- fora reliable performance 


STAND-OPI INSULA- SLs SPIN WHEEL M.G GANG CON 
rORS Wectian volume DRIVE. A precision slide DENSER Available as 
_ 7 8 rule drive complete with 1. 2 or 3 gang, 490 p.P 
1,500 5,000. Very high 3 band glass scale The nominal capacity matched 
spin wheel drive gives and standardised two close 
perfect control through limits Cadmium plated 
Ceramic non-tracking. Sili- ratio 24:1, Fitted with Gon frame Aluminium 
3 J constant velocity coupling, anes Low loss non- 
me treated to repel mois dimiauion csein oa ae hygroscopic insulation 
dancer end providing Length excluding spindle 
y or spill end. We have . 1 gang—l in. to 3 gang 
F mechanical and electrical Sin 
| range © cover most isolation from vibration and Price | gang, 9 3. 
noise 2 gang, 14- 3 gang, 18/3 


neulating resistance 


ideal for tropics) 


Write for full details of the complete range of precision- 
built components for Radio and Television industry 


JACKSON BROS. (London) LTD., Kincsway - waADDON - surrey 


Telephone : CROydon 2754-5 Telegrams ; WALFILCO, SOUPHONE, LONDON 


WIRELESS 


MULTI-CHANNEL 


TUNERS 


for 
TV or FM 


RECEPTION 


These instruments have created special 
interest in the Trade. They have 
been specially developed for incorporating 
into new TV receivers, or for converting 
standard receivers for reception of Bands 
I, Il and Ill. ‘They utilise a cascode 
RF amplifier type PCC84, and a new 
valve PCF8O0 of the triode pentode type. 
Power requirements ; 


H.T 170v. 25mA; Heater 16°4 at 3 amp; 
A.G.C, lines :-Sv. maximum. 


Provisional price: £6 
Please write for full details 


V : 
VALRADIO LIMITED, NEW CHAPEL AD., HIGH ST., 


FELTHAM, MIDDLESEX PHONE: FELTHAM 4242 
A TPES 


WOOLWICH POLYTECHNIC 


James S. Tait, Ph.D(Glasgow), B.Sc., A.R.TA 
M.LE.E., A.M.L.Mech.A 


Offer a series of Six Wednesday evening lectures entitled 
AN INTRODUCTION TO SERVO-MECHANISMS 
by K. B. REED, B.Sc.(Eng.), A.M.LE.E 


commencing on 2nd Pebruary from 7-9 p.m. 


Principa 


The lectures will include discussion and analysis of servo- 
elements and their application to closed loop systems. The 
conditions fe of systems will be developed and 
methods of stabilising indicated. Practical demonstrations of 
various servo 


PEE: £2 2 
ENROLMENT: By persona! application from 9 am. to 


8.30 p.m., or by ipplication to the Secretary, Thomas 
Street, London 


for the 


WorLD 


Fresavuary, 1955 


LANCASTER HI-FIDELITY 


HAVE THE MOST COMPREHENSIVE SELECTION 
OF QUALITY EQUIPMENT IN YOUR AREA 


We are OF PICIA A . 4t . x ok { sound equ! pment and 


a romtaat enutmct 


AMPLIFIERS Gram PICKUPS 


and Preamps 


LOUDSPEAKERS 


MOTORS 
RADIO TUNER UNITS ‘ our 


AUTO-CHANGE UNITS 


Garrard hi 
Ar a han Monar 


RADIOGRAM CHASSIS 
Kurg 


DEMONSTRATIONS 


SERVICE APTER SALES b4 
AUDIO FURNITURE y ‘ ‘ ker jesign or ours 


Purchase Ter if desired 


The North’s Sound Reproduction Specialists 


LANCASTER HI-FIDELITY ACOUSTICAL EQUIPMENT C0., 
27/29 Lancaster Avenue, Fennel St. MANCHESTER 4 


—_—_ — — 
€. SOLENOID TYPE SC. 


Continuous 3 ozs. at }”’ 
Instantaneous to 39 ozs. 


100° PRODUCTION 
INSPECTION 
Larger Sizes Available 
Also Transformers 
to 6 KVA 3 Phase. 


R. A. WEBBER LTD. 


if FOREST ROAD, KINGSWOOD, BRISTOL Phone: 74065 


PARKER'S SHEET METAL FOLDING 
MACHINE 


Heavy Vice Model, Cas 
acity 18 gauge M.A. r2it 
wide. Louse Attachment 
for Radio Chass: 


! Square 
Type Drill View. Machined 
table Jin t 
Jaws of 

Adinite 


6. Carriage 


Machines guaranioe 
Send for details 


: WHEATCROFPT WORKS, WELLINGT 
A. B. PA RKER STREET BATLEY YORKSHIRE. Tei. Baticy bon 


ITNT NAAT Tee 


THE WORLD'S GREATEST BOOKSHOP 


*F* FOR BOOKS 44 


All new Books available on day of publication. 
Secondhand and vare Books on every subject. 
Stock of over three million volumes. 

Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music, 
Magazine Subscriptions. 

19-1258 CHARING CROSS ROAD, LONDON, W.c. 

Gerrard 16 lines) te Open 9-6 (Thurs. 9-7) 


Nearest Station: Tottenham Court Road 


TUE eee ag 


SUUUEEU LTTE 


WIrRELEss WORLD 


IMPROVED TWO WAVEBAND 


Ax) 
MAXI Q T.R.F. COILS 


These Long and Medium waveband T.R.F. Coils are an improvement on our already 
REGD well-known “*C” Coils. If you wish to improve the performance of the “* Midget 
r Three Vaive A.C. Mains Receiver” by S. W. Amos (Wireless World, February, 1950 
we strongly recommend the use of these coils 
The following points are worth noting 
Wound on Polystyrene Colour Coded Formers—C2 R.F. Aerial Transformer, Colour Coded Blue— 
C3 Detector with Reaction, Colour Coded Green. 
Litz windings on Long waveband 
Single 4 B.A. hole fixing. 
Coverage: Long wave 800/2,000 metres. Medium wave 190/550 metres. 
Windings are terminated to tinned copper spills which ensure ease of soldering 


Retail Price—9/- per pair. 


-Q003 uF DIFFERENTIAL 3 ‘MAXI-Q’ 
. 


Send 1/- in stamps for 
Gene Catalogue 
Obtainable from all 
reputable stockists or 
in case of difficulty 
direct from works. 


CIRCUIT APPLICATION 
DENCO (CLACTON) LTD., 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: “ Osram” “912” high qualit amplifier chassis, 14/6. Front panel finished in bronze complete 
with control markings, 6/6. ‘* Mullard” “* Pive-Ten” amplifier chassis, 14/6. Front Panel, 6/6. 


INOWSTRIAL ELECTRONICS 


This Woden Transformer is typical of many supplied for Industrial 
Electronics and is for incorporation in a large R.F, Heater made 
by a well known manufacturer. Transformers in this field 
are individually and specially constructed to suit design of heater 


Price is an important factor and all Woden Transformers are built 
at the lowest cost, consistent with first-class workmanship and 
materials, to guorantee the utmost reliability in service. 


WODEN TRANSFORMER CO. LTD. 


MOXLEY RD., BILSTON, STAFFS. ,)nee"S"., 


Iho 


we eee eer ES ESE 


BUILD THIS 


Bulid this high quatic 
portable radio in a 
mins. Exceptionally sen 
sitive, twinetriede circuit 
using unmque assembiy 
system. Can be built by 
anyone, Size only 6jin. x 
Sin. x Bin, in handsome 
black crackle steel 
with beautiful black and 
gold dial panel 
rinted!') Covers all 
jedium and Long waves 
Uses only one self-con 
tained standard dry bat 
tery—-running costs less 
than id. for 4hrs. Luminous 
ideal for 
Bedroom, Garden, Holi- 
days, Christmas Present 


RADIO FOR 


(stations 


on/off switch 


etc. Many unsolicited 

testimonials:—Mr, 1.N., of Oxted, writes: Yesterday evening betweer 
10 p.m. and 10.30 p.m. | counted 32 seperate stations! | am very pleased wit! 
the set, which is well worth the money Mr. W.1.8., of Acton, writes 
** Radio received today, | was surprised and very pleased with the performance 
For such a small set reception is very clear. The tone is perfect and the stations 
just rollin.” Mer. G.F.F., of ipewich, writes: “! think it is a wonderful 
station getter, with lovely tone and ample volume on ali Its performance 


is almost unbelievable, and it gives 
on my large radio 


time at address below. Send today, Cheque or CWO for 22)- 
(includes 1/6 packing and post), for Case, Handle, Dial Panel, Plans 
Parts List, etc., or 49/6 (post free) for complete kit of parts. C.0.D 
1/6 extra. Overseas orders and enquiries welcomed 

BRIGHTON RADIO CO. (Dept. Wil), & Preston Street, 
Brighton, | 


SEND THIS COUPON NOW! 


To Brighton Radio Co., 69 Preston Street, Brighton, |, Sussex 


extra) 
ADDRESS 


a 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Impregnators meet the most stringent 
specifications and yet are easy to handle. 

Full range of models available to meet the needs of the 
large-scale producer, the research laboratory or the 
small Rewind shop 


Outstanding Features : 


@ Ease in control 
@ Ease in cleaning 
@ Elimination of vibration 


@ VUnequalied flexibilicy 
and performance 


@ Simple attachment of 
auxiliary autoctaves 


@ Unies available suitable 
for Varnish, Wax, Bic 
umen and Potting 
Resins 


Users include M.0.5 
N.C.B., G.E.C., Pye, Mar 
coni, Metro-Vick 


if your problem is COIL IMPREGNATION or impregnating 
or casting with Potting Resins consult: 


BLICKVAC ENGINEERING LTD. 


Bede Trading Estate, jarrow, Co. Durham jarrow 697155 
96-100 Aldersgate Street, London, £.C.! Monarch 625568 


49'6 


me stations I've never been able to get 
These testimonials and many others can be seen any 


| enclose cheque/POs/Cash/MO. (mark which) for 22/- (or 49/6 | 
for Full Kit). Please send ¢ 
NAME 


(C.0.D. 1/6 § 


WirELess WorLD 


1955 


FEBRUARY, 
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MAGNETIC 
RELAYS 


Built to specification 


TYPES 3000 and 600 
HIGH SPEED, alse A.C. 6-400 volts 


KEY SWITCHES. SEVERAL TYPES IN STOCK 


ELECTRO- 
MAGNETIC 
COUNTER 


MAJOR TYPE 6. 14> 1) ins 
for all D.C. voltages 
Tested and guaranteed 


16, Post and Packing, 9d 


3 JACK DAVIS (ReLaYs) LTD. ¢ 


MUSEUM 7960 LANGHAM 402) ( 


LA DOD OS” 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 


COIL FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


Send for porticulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 

All export enquiries t 
ANTEX TOWER HILL, 


Lio. 3 LONDON, €E.C.3 


PROGHKESS ... 


P.V.C. AND 
PCLYTHENE 


S 


INSULATED 
WIRES AND 


F 


PLASTICABLE 


The Result of Splendid Effort! 


| British enterprise, energy and 


ngenuity 


produced the Jet Engine There is 
LEEVINGS no limit to British achievements 
There is also no end to the 


nsulating 


Sleevings which we produce for many 


ndustrial applications 


LEXIBLES 


AAD Approved 


LIMITED 


HAWLEY LANE, FARNBOROUGH, HANTS 


Phone: Farnborough, Hants 85 


Fepruary, 1955 Wireiess WorLD 


c D 75 GRAND PARADE, HARRINGAY 
uality Eequipment Mesigners Ltd. LONDON, N.4. Phone: STA. 3712 
FIRST OF THEIR CLASS—AND STILL FIRST CLASS 


CONSTRUCT YOUR : THE NEW LOOK 
OWN AMPLIFIER T.R.F. RECEIVER 


This High Fidelity %-19 watt amplifier 
hase been specifically designed for use with 
Gram., Microphone aod Radio. Vaive 


line up-—48L7, 68N7 phase «plitter ; , Complete Kit £5-15-0 


Build this eaperb radio at a tota wat 


6V68 (matched) outputs, 524 rectifier 
Negative feeiback, comprehensive tone 
control using separate Base and Trebic 
o 0 ‘bh wi 
ggg Bag FA _ ye with « waive line up as followe-—6K7 (HP 

Sdb attenuation in bass relative to 1 Ke/« 637 (DETy €V6 (OUTPUT) Wave hand 
— gr gh — eer ~ — eo verage Is 0 metres on Medium wave, and 900/2000 metres on Long wave 

pped ‘ ) ohm 


speakers. The Walnut cabinet ls the latest design and is ootetanding in appearance 
~ Incorporated is a feeder unit input socket , ‘ ‘ , sis jay 
Complete Kit £10-7 GB incorpornted is» fonder unit input socket, | assembly instructions 1 (post free), include puint-to-point wiring, chassis ia 
5 S/- Pag., Carr, & Ine Collare Studio ‘O° and ‘P" head also stock list of priced components (which may b 
Chassis dimensions: —}2 x § he Ciroutt diagram, ete avetadis may be purchased completely built and ready for use at total cost of @6/15/- 1 
at 1/-. Por operation on A.C. Mains 200/250 volts > ' th 
nents supplied are guaranteed for one year. Valves 3 months Pkg. « Car All components are guaranteed for one year Valves 3 months. 
wishing to purchase this High Fidelity Amplifier ready-built and tested, w+ 
same at £11/12/6 plus 4/- for ?kg., Carr. and Ins. (Please state whethe 


th 3 ohm or 1b ohm speaker.) FREE TECHNICAL ADVICE GIVEN TO ALL OUR CUSTOMERS 


MAINS NOISE SUPPRESSOR UNIT ALUMINIUM CHASSIS WITH REINFORCED BALL BEARING SLIDERS 
«snd eBestive method of cutting out afl maine CORNERS BRAND NEW AT A THIRD BELOW NORMAL PRICE 
The Kit consiste of 2 specially designed chokes , 9 ‘ Specially designed to give smooth silent movement 
nee 6 ‘ with complete rigidity in any position, Cadmium 
9 plated «tee! captive ball carriage with brass epring 
These sliders are suitable for extending Radiogram 
Motor Boards, Tape Decks, Cabinet drawers, ete 
LENGTH 13in.—KUNWER EXTENDS 0}in 
to whichever size required to cover o air 
W. 8. STENTORIAN HI-Fi LOUDSPEAKERS packing and postace | 10/= eke vans 


plus 2/6 Pkg. and Carr 


This isa 3 valve T.R.Y. plus Metal Rectifiers 


© purchase: separetely). This receive 


ndenser The anit can be assembled 


$ 
‘ g receivers of separate | wo desired “ax? 6 
4/11 COMPLETE WITH CIRCUIT DIAGRAM @x3x2 6. 

Pius 64. post, ete 4). 


He r 15 obme imp 6 

HF apped 3-4. 7.5 and 1) ome imp os WALNUT POLISHED SPEAKER We carry lorge stocks of Resistors, Condensers 
. r+ ere BAFFLETTES and all Radio, T.V. ond Electronic Components 
HI spped 3-4, 7.5 and 15 ohme imp 4 eu 18/8 each ot 06 eact Let us quote you for your specific requirements 
ube Os Sw POeRG, CaeTgS, Canes 10 ie 246 cach Pex. & Pos each | (SEND 24d. STAMP FOR CATALOGUE) 

TERMS OF BUSINESS: —Cash with order or C.O.D. All orders for smal! 


items totalling over €2 post free unless otherwise staced 


To personal shoppers wishing to visit our premises ALIGHT AT HARRINGAY ARENA. OPEN FROM 9 am.-6 p.m. MONDAYS-SATURDAYS 
(EARLY CLOSING WEDNESDAYS) 


“You can rely on us 


We specialise ONLY in Radio Components 
An example of a few of our stock lines :— 


RESISTORS LOUDSPEAKERS | INSTRUMENTS BOOKS 


Erie type 8 and 9, 6d: each WHARFEDALE Bin Bronze AVO'S IN STOCK ww 
Morganite Type ‘T’ § w., 6d. ea. | €3/10/10. D.C. Minor, 65/S'-. 36 


Morganice Type ‘R' | w., Od. ea Super B/CS/AL, £6/13/3. Universal Minor, €10/10 - Amplifier manual No. 3 (contains: 
Bronze 1|0in., €4/12'6. 


Gelden 10 47/132 Model 40. €19/10- details of Mullard amplifier), 3/6 
n 10in. unit, > 

High Stability, 4 w. 2 (very | GOODMANS Orlin, €9/15)- + ow 7, 419/10 - Radio Gadgets, 3/6. 

sccurate), 16 ea, Range 100 ohms | W.8. HF.BI0, £3/0/6. ode! 6, €53/00/- T.V. Faults, 5/- 


to lme HF.1012, tapped for 3, 7.5 and 15 Taylor Montrose, 50/- Oscilloscope Book, $/- 


ohms, €3/17/6. Taylor instruments | 
r 4 A Cc 
Wirewoun HF.1214, €9/15/6. Audio Amp. Handbook by Crow 


29 | instruments can be supplied on | hurse, 36 
10 tt 
ies All from stock H.P. Terms. Please ask for details 


Valve Manual, 4th Edix 


Complete range, 10 ohms to 10 mg 


Personal Receivers, 3/6 


New green vitreous type now avail- | Amplifier Circuits, 2/6 


able |0 watt max, rating. Any value 


T.V. Practice, $/-, 
| 
ip to 100k Minimum MISCELLANEOUS Comprehensive Book of Valve 


dozen of a value 25 - | Equ valen’ and Service Types, 5 


Charging Transtormers 2, 6 and 12 v. 2amp.. 19 6. 2. 6, 12 v. 4amp., and 
24 v.2 amp. 22/6. j 

10 roe ye fe “Pp Black Crackle Paint (no stoving), 3/- tin p conan 93 san 

AE, & . Transfers (best quality), No. 1 set amplifiers and receivers 36. No. 2? ares ee “es 

rice t/- Test Squipment, 3/6. Bin. metal cone spkr., GB/15)- 


Please add sufficient post/packing, goods C.W.O. or C.O.D. Companies, etc. Monthly accounts. 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5. Telephone . EAL. 5737 


HOMELAB 


OSCILLATOR UNIT 


This compact 
pre-calibrated 
unit is eminently 
suitable for in 
corporation in any 
equipment re 
quiring an accu 
rate source of fre 
quency 
the range 20~ to 
20 ke/s. Its power 
requirements are 
and it is 
upplied complet 
with drilling tem 
and all 
accessories re 
quired for fitting 
When fitted to a 
high-fidelity 
amplifier it en 
ables rapid check 
of performance to 


covering 


small, 


plate 


Price: £6-0-0 
” (Postage & packing 3/6) be carried out 
SEND FOR FULL DETAILS OF THIS 
AND OTHER INSTRUMENTS 
EASY PAYMENT TERMS AVAILABLE 
INSTRUMENTS LIMITED, 


615-617, High Road, London, E.10 
Phone: LEY 5651 


TRANSFORMERS 
COILS LARGE OR SMALL QUANTITIES 
CHOKES TRADE ENQUIRIES WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ET« 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


NTRACTORS T P M.OS., LEB... ETC 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


H. WHITAKER G3SJ., 
10, YORKSHIRE STREET, BURNLEY 
Phone: BURNLEY 4924 
Manutacturers of prects Quarts ( . y of bases covering | 
complete range 69 K t is M laments nd A All are mace + 
extwemely fine tolerances, and freque wijustment cam be given ap to 
Pieted electrodes of gold, sliver or « nm with wired in spot welded | 
are available Quetations can be give r a type of cut or mode of ceciiiat 
including « complete range for Giter ts with sero temperature co-effici« 
over « sensibly wide temperature range Our sew works te equipped with up-' 
the-minute production techn 6 method X-ray ortentation ensuring secure 
of ali cute, Artificial aging by etehing and plating by evaporation ander vacu 
ensure jong term «tabiiity of the fina! calibration Marty delivery can be giv 
of mest types. Our regrind service ls f!|| available and in some cases we are prepare 
to quote | wering the frequen sisting crystals 
SPECIAL OFFER; 
100 ke. DT cut, oer einpe t over the rasge—30° centigra ir | 
+68" cantigrade Frequency adjus " or better, Mode: Pace shear 
Silver-plated electrodes, wire mount acing jin pin spaced Other bases 
order, £1 each 


Wiretess Worip 
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REPLACEMENT RADIO/RADIOGRAM CHASSIS 


“THE CLEVELAND FIVE” 


A.C, Maine 290/250 +. Valve line-up: U78X/79, W727, DH77, NT727. Standard 

LMS. Wave-range with Gram position 4 controle (1) Off/OnsTone. (2) Volume, 
Gram LMS. (4) Tuning. Dial size liin. x pic Onassis slaw: 1910. x Tin. x 7}in. 
at 

Supplied for tical or horizontal mounting 

AN LMS. Wil erage, Gram position. 6/Het cireuit. A.C. mains 200/250 9 

4 trola; 5 va i H.42, B41, EIAl, BBLA1, BZ40. Large 3 at, odge-lit 

wa 

R/I CHASSIS. Seale wiz x4 Chassis 13}in. x Gln. x 2pin. (R/T chassis sup 
4 for vertical or . nting 

ESCUTCHEON. Bronze metal, with 4 1g holes to sult R/T series chassis. 

R 2 CHASSIS riz Seale Sin. aq. Chassis 11 x Tin. x 2pin. 


pe for detailed list of pr area also cabinets, tape 


recording equipment, etc. Trade only supplied. 
\ : Send for our current monthly bulletin—always contain 


something new and interesting. 


V.E.S. WHOLESALE SERVICES Loa 


Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3. Tel. : ACOrn 5027 


MINIATURE 


INPUT, OUTPUT 
AND INTERSTAGE 


= TRANSFORMERS 


manufacture of coupling transformers to customers’ 
strated brochure describing the range of transformers 
e will gladly be sent on request 


We specialise in the 
requirements. Ar 
we manufactur 


strated above is « standard input transformer type “E" size tin. x 


tin. x fin. overall, available with varnish dip finish, encapsulated block 
form, or in mu-metail screening can 
Q k delivery—low prices—maximum efficiency 
JOHN BELL & CROYDEN, !!17 HIGH STREET, OXFORD 
Telephone: 47072 oe Cables: Belclere, Oxford 


QuARTZ CRYSTAL UNITS 


Pro ne ted or high vacuum 


plated 


Modern | juipment 


QOuicl 1) livery 
NORWEGIAN MINING LTD, 
OSLO, NORWAY. 


Normininge.”” Osle 


A/S. 


Ca lddress 


amume=ces (ATTS RADIO oem 
1070 Harrow Road, London, N.W.10 


(Nr. Serubs Lane) Tel. LADbroke 1734 
’ AMPLIFIER} 


liege general-purpose units. MODEL 

ACIOR, 4 valve, 10 watts. Neg. feet 

ack £10/7/6. MODEL ACISE 
io valve, 14-15 watt P/P oatpat. Feed 
ack over 3 stages, €14/14/-. MODEL 

AC3RE, 72 watts P/P output. Feedback 

or 5 stages, £19/15 MODEL 

U10R, for DCJAC, mains, 6 vaive 


Feedback over 3 


MODEL ACIOE hoe g12/19/6. all 
WITH CASES and 


THEY SAVE A SEPARA TE MICROPHONE STAGE ant 


are §60COMP z 
chrome haodies 
gram eeme wilowing MIXING 


{ epeech and Outputs mateh 3, 8, 15 ohm speakers. MODEL @O0, 6-vaive anit 
with Base and Tre ble controls, P/P output of 9 watts. This amplifier incorporates an 
18 section O/Tra af r. Variable feedback from sero te 35 db. Output impedance 
4 tw 230 phim lete chassis, £214/14/-. Complete range of acoeasorics available, 
also tape reconie ore, «to, Stamp for list. All amplifiers ready for ase and 
arriage paid rms avaliable 


| 


FEBRUARY, 1955 


WIRELESS WoRLD 
MONEY BACK GUARANTEE 
GOODS OF QUAL'TY 


t f 
PROMPT DESPATCH 


OFFICE: 34, MONTPELIER RISE, LONDON, N.W.II. 


AY Giulio) 
Telephone: MEAdway 1736 


MAIL ORDER, WORKS & DESPATCH DEPT. 
44, TOTTENHAM STREET, LONDON, W.i. 


Telephone: 
LANgham {151 


Open 9 a.m. to 6 p.m. Daily, Saturdays | p.m, 


nform our customers both old and new that our Mail Order Dept. has been transferred to more 


e at 44, Tottenham &t., London, W.1 (first turning left from Goodge Street roun This 
ecesmary by the ever-increasing demand for our gvods. Due to the improved f tle yur new 
hee again aseure customers of Immediate despatch 


PERSONAL CALLERS WELCOMED 


BUILD YOUR OWN RADIO! 


We can supply all the parte (including valves a. a 
coll speaker, cabinet, chassis and everything down t 
last nut and bolt) to enable YOU to build « professior 
‘ va rad The chassis is punched and dri rea 
mount the ¢ ponents. There is a choice of ft 
attractive cabinets i2in. long, Sin. wide by On 
follows: either ivery o wh bakelite, or w 

in walndt omplete 4 easy-to-follow point 
ei roult wiring diagrams supplied 


Ln aad 


NOos. | TAF. RECRIVER 
i sive plus metal rectifier T.R.F. receiver with a This is a px 


G37 (Det.) and 6VG het Receiver with « waive line-up a 

ninated. Coverage is for the ove _ ag Aan mi nated —s 
Med ave bands between 16-50 metre 
As nang Wave Renée i 1—200 bands between 190-450 metres, and U 

A.C. Mats Model 3-—~200/250 volte A.C./D.C.| between 1,000-2,000 metres, Operate 


ans operat AC. maine 
Plus 2/6 Packing :-— Pius 2/6 Packing £ . oO 
le ae 2 |) 

Thies money will be refunded 


Carriage and insur 
et and priced Parte List availatie separately at | 
ie returned a6 NEW within 7 days 


THE MODELS | & 3 T.R.F. RECEIVERS 


can be supplied ready bullt at 26°15 '6 plus 3/6 PF. « 


MODEL 2 SUPERHET RECEIVER 


»werful midget 4-valve plus 


vaive line-up as follows: 6K7 (HF), 


Ota lial is ille 


20 volts 


wrauon 


THE NEW T.R.F. 

MODEL I PLUS.... THE 
RECEIVER WITH THE 
SENSATIONAL PERFORMANCE !! 


This is a completely new design 4-VALVE, 2-Waveband T.R.F. Receiver, incorporating the 
atest type MINIATURE HIGH GAIN VALVES, and the most modern design HIGH *'Q 
IRON CORED COILS, ensuring greatly increased sensitivity and selectivity over che whole 
of the Medium Waveband, and providing outstanding performance on the Long Waveband 
4 Valves—6B/6 R.F. Amplifier. 6BH6 Anode Bend Det. 6AQ5 Output. 6X4 Rectifier 

For operation on 200/250 volt A.C. Mains. The Completed Receiver is housed in the attrac 
tive cabinet illustrated. Choice o either the Ivory or Brown Bakelite, or Wood, (Walnut 


£6.19 .6 


Can also be supplied ready buile at €8/S/-, plus 3/6 p. & « 
INSTRUCTION BOOKLET and PRICED PARTS LIST available separately ac I/- 
will be refunded if circuit diagram is returned as new within 7 days 


Plus 2/6 Packing 


All the parts to build this 
Carriage and Insur 


Receiver can be supplied at 


This money 


ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR 12 MONTHS 
POLL Lee? 


MAINS NOISE SUPPRESSOR KIT BATTERY CHARGER KIT 
jally designed chokes and 3 condensers. | Inco rporates metal rectifier. Tranefor 
cuts out al) mains noise Can be | AC. maine 9/250 volte. Charges « 

sting receiver or separately as desired accumulator at 1 army f ete 


roult diagram. @/§§ plus 1/- p.c, | Price 19 Te plus vi 6 post a 


“rise 
ther 1 ‘ 


PLEASE NOTE NEW ADDRESS 


The specially selected and carefully matched components used 
in Barton's Radio Designs are obtainable only from Barton's 
(Radio) at their new address at 44, Tottenham Street, London, 


W.I. 
WE HAVE NO AGENTS 


AMPLIFIER KIT 


stage Amplifier for use with Gramophone 
Vaive line-up ie as follows: 6617 

eod- back outro!. Voltage . 
beorporated output 

Mains 200/250 volte 


This is « 3-vaive 
jcrophone of Radke 
Negalive 


which ineludes every item down +t 
drilled and punched chassis, and 
wirtng cirowlt diagram 


complete Kit 
act nut and bolt 
maprehensive polnt-to-peoint 


ALL COMPONENTS SUPPLIED ARE 
GUARANTEED FOR 12 MONTHS 


PRICE 
£ | 5 0 Pius 2/6 PACKING 
Lf 2”. . CARRIAGE & INSUR 
The Cute: it Transformer supplied is for ase with a loud 
hine impedance, and we would suggest that 
th tmpleted amplifier justifies the use of 
feet W BH FP. Speakers which can be supplied 
a] 60/6; Vin., G7/-; 10in., 73/6. All pine 
arr.. ite 
troult Diagram and parte list available separately at | 


those who require thie Amplifier ready bulll we can 
pply it at @5/1/-, plus 4/6 pkeg., carr., ime 


=o 7. 
FUNER UNIT 
Tuner Unit designed for High Quality Local 
Low Oost Ineorporates 2 Valves 
iume, Tuning and Wavechange Controls 
ng Wave coverne Dimensions L. ¢in 


RADIO 


ow TRS 


Medium and Ls 
H.Spim, D. 44 


volte at 
je already eveilaiie in the 
All the parte t& ballid Gis 


wer Requirements 6 04 amp 


can be euppii« 


£2 


omplete with easy-to-follow eu 


15 . 0 sodies E Con 


liagram and Part 
Laat 

ireult diagram and Parts List avellabie seperately at ]/- 
built ot @3/15/- 


Thie Unit can aise be supplied ready 


plus 2/6 Packing and Carr 


122 


tat 


ype 11/6 


14 


POCKET TEST METER 


yd. 
ree! 29 


17/6 net 


NYLON CORD 


WAX TUBULAR soneeeeens 


wr 4H WIRE ENDS 
U7) 7] 46 
ake ‘ 46 
ov! mt tod 
O06 und 9a 
Ol mf 54 46 
ri wit 74 
mnt 5e 4/6 
“6 mil oe 
i mid 4 
2 mt yl 46 
} mid 4 . 6 
VARIABLE CONDENSERS 
’ ore > 4 
Juang 5/8 
aus 
mere 7/4 
sang M 
AMY a6 
| po spe COPPER WIRE 
ia a.WA 9 
18 6Wo 22 
0 8, WA 24 
a,W 26 
‘4W.G a4 
6 AWA Zio 
ERAMELLED COPPER WIRE 
Son. 
AWA 
Ve Lil 2 
is 21 +3 
a bo $5 
' 256 ,/7 
. 2/7 3/1) 
” ye] 4 2? 
tn 2 il 
CHASSIS 
Alu 
{( otner 4 
ir 46 
' 63 
i 86 
4 96 
i 12 
Al 


PERSPEX IMPLOSION GUARDS 


6 


WIRELESS 


WorLp 


1955 


FEBRUARY 


WE INVITE YOU TO BUILD 
THIS PORTABLE FOR ONLY 


Vibrator 
mal 
spin UX 


VIBRATORS ETC 


66 


— 


PORTABLE RECORDING OR 
aie PROJECTOR CASES 
ius f red Kew wrying 
SPECIAL PURPOSE ra hegh. shins rear height” Weg 
8 13 6: 
VALVES Pots wt Pain 
MAINS DROPPERS 
2x2 5 807 7% 95 36 /R6S 39 I e HY { : 
ASGT 46 900! 66 cvi73 10 VR6SA 36 we. 2'6 , 
»5 6/9 | 9002 56 v286 76  -VR66 391) % * "= 
5Z3 9 E1148 VRS : 
6B4 a ps = a vane ite 44 ee . POCKET TEST METER. 
6G66G 66 9006 6 VR54 2 R92 2 : 17/6 each 
+- Yh + = , aoe in VR 1G8/50 : TELEVISION © PRE-AMPLIFIER 

¥Rii VR56 ¢ ’ Ple EeP¢é . 
¥TS2 4 TTI 4 YR137 43 ¥R150/30 q arpa “t ove 
v 36 VUI20A 3 vuUs0 86 64 86 be ‘ 

4 4 49 VR40 List Ave COMPACT ’ TELEVISION AERIAL 
836 is 866A 10 65A7 86 able aro agen 7 
HEADPHONES—MICROPHONES, Etc LOUDSPEAKER UNITS Cal 

EX-GOVERNMENT HEADPHONES BY >?" ” es fe S. Cxgan 9 — 
S. G. BROWN, ete. Rola ch im ase 

R Low resistance type 120 ohms 916 ov. | temo ig. METAL RECTIFIERS FOR CHARGERS 
(R High resistance type 4,000 « 11 /+ pr. | Truvo 20'- ea 4 ¥, 2 a, SID: 3 ¥ 
rT Please 7 . 3 ». 10/6 . 

a super phone 13/6 sery 176 13 «., 18:6 
un phones by Trimm Mfg. Co. of . Ss +2 /o ce ou CONDENSERS 
jesery ‘ JL 3 A 7 
so, U.S.A, 1,200 ohms, eact og 196 , , MOULDED MICA CONDENSERS | 
earpiece 13/9 R.&A 22 6 on ‘ 
jJeadbands, wide type 1/9 ea. Goodmans ans. 26 Gea 46° 
at microphones, American s Elliptica 18 6 «a BULGIN PORCELAIN STAND-OFF 
aoe elt earem, toad bad plus Mains Energised t INSULATOR 
z1 ¢, wingnw 1 wt 
type T308 4/-set | wsins Energized 

dof sak hihemmetianes retinas sise a METAL CASE—AMPLIFIER OR 
megent yas * apoese . ys 1716 BATTERY CHARGER CABINET. Fir 

no. ore eee ae CRYSTAL DIODES re able be 

plete wit . nd jack plu 1 : 

sted at 2 Gas. Our price 21! ea . ane “ } ; x 
reat Microphones type Za.21095 y CONDENSERS 8 6 «a 

ts per box 18 oe >™ ‘ 1@ea. 4x4 mf +‘ 
3/4 
HEATER TRANSFORMERS IRON ELEMENTS CONDENSERS 
) nput Zvole Samp 46 ata : Vv ~ _—. je fee — 
10 out 2 vole 3.0 amp 79 ‘ 1/8 . “ aker 
« t olt MD =| = > 
+ “ ; . A pe B 39 ALUMINIUM CAN TYPES, CLIP 
0 pu olt v ~~ " FIXING 
wy put 5 volt 7.0 amp 10. - : " 
10 v. input 6.3 vole .S amp §!/. PLIERS ‘ . 
20 v put 6.3 volt |.5 amp As 4/3 . 
130 v. Input 6.3 voit 3.0 amp 9. DOUBLE TRIMMERS - — 
230 v. input I2 volt .75 amp 5 - f All 64 . 
PRESET CONTROLS (CARBON VAXLEY SWITCHES : F — 
50 k meg); | megt); 2 megt); 1/9 eact 3 : Ges 
HUNTS CONDENSERS ; : Toca. | 428 : 29 os 
‘ Vy ea 
W99, 200 pf. 350V. Td. es.| OCTAL PLUG AND SOCKET “a 
WV99. 005 mid, ISO V.f l " 6 
“ mid, 4¢ e 46a 
vdieo yh bp HIGH VOLTAGE ‘ on 
, . E.H.T. CONDENSERS 5 6 es 
RESISTORS 2 WATT t A 7/6 ‘ 5/0 

KQ); 4700); 7.5KOQ; 220; 150 $.60K oe oe 2 ea 
190 50 KO negi) 9 ‘ eg ‘ y 2- = 
6 Ki all 4d. eact CONNOISSEUR PICK-UP B.R. RANGE 

. : ngnet t mt fa 29a 

BAKELITE CASED CONDENSERS ‘,, $3 

fd. 1000 V.; 03 mid. 4kV.; .0 V . 20 6 $6 ce 

fd. 500 V 001 mfd. 4 kV A 1/6 each ae 
NITROGOL CONDENSERS a9 . 
fd. 380 V Séea ; 
é MIDGET METAL TYPES 

OSMOR COIL PACKS ’ : io. 
e HO. 48)+ each Type LM 40 ea - 6 v a . 
« T.B. $0- each. Type TRE 40 ' ' 40 9 i- 
2 20 
SPRAGUE CONDENSERS 4/- es 
io ane 000. 01 eld, tne ¥ . on RECORDING TAPE 46a 
ol « n 40 
2 mid, 750 V. All 9. - doz 186 ‘ 29 
19 
RESISTORS—Brand new A good selecti« 49 
102 to 15 meg. 2. All popular sizes. 20 INTERNATIONAL OCTAL 1/9 ea. 

) 100) VALVE HOLDERS som euioen 

00 . 44 Aaaee ga. | | WIRE ENDED TYPES 
MAINS TRANSFORMERS . ‘ r Lille 
st 200/250 voles. Output 325-0325 v. 20 mA ‘ 3/9 ea 


6.3 v. da, 12+ ea 
20 ame 2 pole Diamond ewitch, 46 


up to 20-; 


ORDER ONLY. 


Catalogue. 


ALPHA RADIO SUPPLY CO. 


5/6 VINCES 


TERMS : Cash with order or C.O.D. 
be added to orders as follows: 
16 up to 40-; 


Postage to 
9d. up to 10-; | - 
2/)- up to £5. MAIL 


Send 6d. in stamps for illustrated 


CHAMBERS, 


WIRE WO 
Avatla 


UND 


RESISTORS 


Lev 


l 


FILAMENT TRANSFORMERS 


VICTORIA 


SQUARE, 


BIAS CONDENSERS 
Tag ended metal types 


1 " 

v 1/3 

li- co 

2/6 e 

1/9 

1/9 

WIRE ENDED TYPES CARDBOARD 
COVERED 

7/6 19 

‘ 1/9 =. 

me, L/- Ba 


ORDERING 
PLEASE QUOTE 
‘DEPT. W.w.”" 


LEEDS 1. 


| 


Wiretess Wori_p 


1! A NEW DESIGN OF OUTSTANDING QUALITY ! ! 


{@ WILL PLAY THE NEW PRE-RECORDED TAPES w WILL TARE ALL STANDARD TAPES UP aa 
ow 94 t 


@ WiLL PROVIDE 2 HOURS PLAYING AT 3jin. or INCORPORATES AN ELLIPTICAL P.M. SPEAKER 
| hour at 7}in. per second. Sin. x 5in., with EXTENDED FREQUENCY RANGE 


@ We will supply it COMPLETE & READY FOR USE or YOU CAN ASSEMBLE IT AT HOME 

We have long delayed producing a Tape Recorder until we were completely satisfied that not only could 

we supply it at a genuinely low price, but also it had to be completely dependable and in addition it had 

to provide absolute fidelity recordings. !! THIS WE HAVE DONE!!! and we offer our ‘‘Fidelity” 

model with the utmost confidence and with the knowledge that its performance equals Recorders 

marketed at a far higher price. It incorporates the Tape Deck and Amplifier described below both of 

which are so arranged that the “ home assembly” of the Recorder is quickly and easily achieved 

SEND S.A.E. FOR DESCRIPTIVE LEAPLET 
4 THE NEW TRUVOX MODEL TR7U TAPE DECK 


YOU CAN ASSEMBLE IT). aut aieets a a 
YOURSELF FOR £40 Thre DECK) tenth no 


— 


H.P. Terms are shown Drop-In Tape Loading. Push Button Con- 
below. THE DECK AND trol. Separate Push Button Brake, Fast 
AMPLIFIER ARE ASSEMBLED AND forward and fust-reverse Silent drive 
TESTED WHEN SUPPLIED. eliminating Wow and Flutter. Half Track 
The actual assembly of the Recorder is extremely working and 2 speeds, 3fin, and 7}in. per 
simple and only involves a few connections sec. Positive Azimuth Adjustment. Overall 
The Truvox Tape Deck and the Amplifier size only 14jin. * 12tin 
are supplied tested and ready for use, al) that 
is required is to connect the two together 
a connection chart is supplied) and secure 
them in the Attache Case 
Oe 


BRIEPLY: 


MODEL TRIP QUALITY AMPLIFIER. 

Expressly designed to correctly operate with * e rT 
the above Truvox Deck for recording and | aan a 
playback. Supplied complete with Elliptical \ ‘ SCOTCH BOY MAG" 
Speaker and has level response from ? OS , AL NETIC RECORDING 
60-10,000 c.p.s. Hum level 50 db downat ¢ , 2 R : 7 TAPE, Supplied with 
4 watts. Incorporates efficient tone contro! 5 MIC-33-1, 1,200ft. reel of Scotch Boy 
arrangement and MAGIC EYE.LEVEL , f y sensitive mike plastic tape fcmous fou 
INDICATOR Valve line-up: EF86 - accurately mat ‘ts true brilliant quality 
ECCR3, EL84 5SY3, EM34, provides 4 watts ches the input arrange The Recorder wil! take all 
undistorted 4 MODEL TRIF AMPLIFIER ment of the amplifier standard makes of tape 


THE ATTACHE CASE illustrated is attractively finished and covered with Rexine and is 
only 18in. * I4in. x Shin. It has a concealed pocket to accommodate the Mike and 
Mains lead and also a pocket to carry a spare reel of tape 


{GUARANTEED FOR 12 MONTHS (B8.V.A. VALVES 90 DAYS)! 


PRICE SUMMARY 
EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS 
CAS 12 monthly 


DEPOSIT payments of 
rRUVOX Mk. TR7U TAPE DECK : £517 0 £112 4 
AMPLIFIER MODEL TRIP WITH 
SPEAKER £4 16 £1 0 
c) PORTABLE ATTACHE CASE , 53 
d) ACOS CRYSTAL MIKE “ 33” 
e¢) REEL OF’ 2 1,200FT. .. 5 _ 
Please include £1 when ordering (a), (b) or (c) for packing charge thic whole amount w 
be refunded if case is returned to us intact 
WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, ic. THE COMPLETE 
BUT UNASSEMBLED RECORDER FOR £40)-/-, HP Terms Deposu £10 and 12 
monthly payments of £2/15/10 or in two par « as follows:— 
CASH 12 monthly 


PRICE DEPOSIT payments o SUPPLIED 
a TRUVOX Mk. TR7U TAPE DECK MODEL 
RIES AMPL FIER WITH SPEAIER COMPLETE AND £50 
| 200FT. REEL OF TAPE £3310 © £810 0 £2 68 READY FOR USE 
See note below re packing charge FOR USE ON A.C. MAINS 
b ATTACHE CASE AS ILLUSTRATED Lg6 10 0 fs am H.P. Terms: Deposs £12 106 and 12 
LACOS CRYSTAL MICROPHONE jf monthly payments of £3 10 0 
NOTE : Please send 30/- to cover cost of packing, carriage wd insurance. We will refund Including mike and 1 .200ft, reel of tape 
£1 if the packing case 6 returned to us intact 


STERN RADIO LTD. | 


109 and 115 FLEET STREET, LONDON, E.C.4 Phone: CENtral 5812-3-4 


124 Wiretess Worip 


YOU’RE SURE TO GET IT AT STERN’S 


— 


BY FAR THE BEST FOR HOME 
CONSTRUCTORS! 


™ “*TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 
DESIGN OF A COMPLETE |2° SUPERHET T.V.RECEIVER “ 


My, 10N 
\ PERFECT PICTURE QUALITY a  penrect PRINCE AktA RECEPT! 


f 
6) DIAGRAMS MAKE pectPrion AT WAL 
y SUPLE i sreucrion EASY D pEITER - Cost 


te 


is 


Here are some of the features wt combine to make this such a fine receive 
& The Superte cuit easily ed to any o* the five channels, i.c., LONDON 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTT! @A!! pres 2 This complece TELE- 
(The extreme ease of tuning accomplished by the provision of pre-aligned trols are mou BC VISOR cluding all Valves, can 
LF.T 4.) on side hassis be built for only 
@ A iifelike, aimost stereos picture quality made possible by the enabling all adjustments 5 j 
following factors to be carried out whilst , 
a. Excellent band width of iF uvits facing the C.R. Tubs 
b. A really efficient video amptiner As no hire purchase terms are available the receiver can be bought 
c, C.R.T. Grid modulated from low impedance source n five separate stages (practical diagrams and circuits are provided 
d. High E.H.T. voltage (approx. 10 kV.) for each stage) thus enabling hire purchase incerest rates to be 
The picture brilliance is also much above the average and enables avoided The complete set of ASSEMBLY INSTRUCTIONS is 
comlortable view with normal room lighting or daylight available, price 5/- The instructions include really detailed 
@ finn re 1OLD " circuits (Frame-Line) ensure a steady picture PRACTICAL LAYOUTS, WIRING DATA AND COMPONENT 
free from bounce or flicker even under the most adverse conditions met PRICE LIST ALI OMPONENTS ARE AVAILABLE FOR INDI 
with in fringe areas and excellent nterlace ensures the absence of VIDUAL PURCHASE 
liney effect.” 
- Negative feedback is used the audio frequency circuits which provide 
rac of Heh Quay Soon NOW AVAILABLE 
@ Entire receiver built on two chassis units each measuring 14)in. x 6hir 
x dhin 
@ Rigid C.R.T. mounting enables entire receiver to be safely handled wict " AT 
tube in positior 3 
“ - STERN s 
The “WIDE ANGL - 
@ A design thy sins @ ‘ : wher ——_— — 
eficien , g j £.H.7., with ample scanning power for C.R. Tul ; I 
@ tt ean be completely built in- £33 plus cost of C.R.T.) and is as simple 
cluding supply of a valves lor te eonstruct as the ifin. model 
The DENCO M.T.0.1 
WE CAN SUPPLY... COMPLETE KIT or ASsemBLep | ‘s,DENCO mT: | 
CHASSIS FOR THE OSRAM 912 Ceaitiater 63/16/- 2 
AMPLIFIER, Designed by General Electric Oo. (°'™" a Q 
4 “ miity 12 watt Ame er aria ] 
he HOME CONSTRUCTOR, having » b $ 
: Ve ” 8200, 7720 and tw G Kela Watters erp 
s » Push Pul ate " tb 
Ae ag 1, Ono BRAND NEW CRY. MASKS NEW C.R.T. MASKS 
4 af . sear ' zee lingrame and le sbes 12/6 6 
, me a! pipers hemamngadeary ives a 
Price of COM- Pius 7/6 - ee — 
= st ep Th 823 10) caer ant tne “nt 76 SPEAKER BARGAINS 
. * WE WILL SUPPLY THE COMPLETELY rat 126 ao | £150 
~ ASSEMBLED Pius " sa ”" ~ GOODMANS £113 
% AMPLIFIER tor 20/°/" coy eins) || . 176 | TRUVOX Ye 
i Ter £6/5/+. Deposit and 19 mooths at €1/15/2 sine £129 aoe ry 193 
cE ry 
PPLADPLPPLLP LPL LPP RP OP ee a GOODMANS £5 196 
wr ind ist tra 
we HAVE IN STOCK... THE DENCO F.M. FEEDER UNIT @ sir iicwow os nerenrAn % 
§ § THE New W.B. “STENTORIAN ™ 
> Consisting of © 5 vaive Supert orporating RP. (AMS) and F/O (2AM) Stages follow § HI Fi SPEAKERS ARE IN STOCK 
“ uF. ¢ £2 19/6 
) THe COMPLETE KIT including VALVES and DRILLED CHASSIS is available for £6136 § soci $3.70 
( It le suitable for wee with any tri lelity Amplifier plus 4 arriag { y HP® £506 
$ The descriptive manual ng clr k- and Component, Layout ete., is available for 1/6 ant Q M at 23136 
y ake . she rovide 
2 THE COMPLETELY ASSEMBLED CHASSIS, ready for use, aligned and tuned £8/176 § ny i im 
a age and ine 4 - 
Me thn Ml Mi _--.-.----e-eeee-eeeeeeyeyeyreree SS we ‘CAN ‘SUPPLY EX: STOCK 
al ee a a ea a a ee ee Tape R 2475/0 
Tape I £23 2/0 ’ 
WE CAN SUPPLY... COMPLETE KIT BATTERY CHARGE ITs " Ko ‘Tape i 
or ASSEMBLED CHASSIS All bite aye for A.C: Maine t 7 - 268 5/0 
price & ota Rewt ww aud . ta . ” 
THE MULLARD HIGH QUALITY pe And Transl ore 7 : we 
. nm . . . ” avalle : lescript 
ee Ty" LS 6 exten mote —s 
a “ rat ‘ 2 - : Ba 7 = 1 “ s17¢ When gubmiliing orders, please includes postage and packing 
with two & . . . £326 
PRICE COMPLETELY ASSEMBLED TO ag Diegve A. o 
SPECIFICATION £18 10 ” 
' arr. and Ine 
HP. Terms e412 £161 FILAMENT TRANSFORMER 
Price of couplets ke £17 10- “wT and ine v lie a) LTD 
The Mullard As Manus aval la ‘26 iv lhe 5/0 s 
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WireLess WorLD 


RECEIVER 
CHASSIS 


O Kadhogram 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT-—QUALITY AT LOW COST 


STERN’S DESIGN FOR HOME CONSTRUCTORS 
The “SUPER-SIX" 


A compact and highly efficient superhet Radio-Radiogram chassis of out 
standing quality 


YOU CAN BUILD 
IT FOR £10/7/6 


the OCTAL VALVE 
LINE-UP 

(£12.76 with the miniacure valves) 
I new B.V.A. Miniatare 
a This receiver ta designed 
Meat specification aad provision 

orporate either the standard Octal 

o-up or the new B.V.A. range of miniature 

Great attention has been paid to the quality 


ng 


rporating the 


ot the 
n of both Radio reception and Record piayings, and 
arity of speech and music is obtained 
{ detalia 
rm 3 wavebands 18-50 metres, 190-550 and 800-2,000 metres. 
ys 6 valves having PUSH-PULL for 6-6 watts output. 
rates delayed A.V.C. on all wavebands and pre-selective feedback 
) Tone Control operation on both Radio and Gram. 
ndependent mains supply socket for a Record Player 
Size of Assembled Chassis 12in. x Gin. x Sin, Dial aperture Spin. x 4}in 
Vor operation on A.C. mains 200-250 volta 50 eycles. 
HE INSTRUCTION and ASSEMBLY MANUAL Is 


ractical drawings and 


ellent « 


detailed 


ailable for 2/-, It contains very 
ult diagrams and a complete Component Price List 


11! THE LATEST!!! 
RADIO-RADIOGRAMCHASSIS 


Model FSPP. A T-valve 3-waveband Superhet 
Peete with Push-Pull Stage. This Chassis 
has been designed with particular regard to the 
quality of uction. It §=ineorporates 
SEPARATE B and TREBLE CONTROLS 
thereby ensuring the atmost flexibility of Tone 
on both Radio and Gram. 
Brief 
@ Waveband 
metres 
@ Vaive lineup X79, 6BAG, 6AT6, BOCES, 6750 
two 6AQ5's in h-pull ter feaeee 6 watts output 
@ Negative Peetback and delayed A.V 
@ iia» independent mains supply socket for gram. connection. 
@ Overall size of Chassis 12in. = Sin. high = Tin. with dial size 1ijin 
A.C. Mains 100/110 volts and 200/260 volta. 
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it @4/7/0 and 12 monthly payments of 21/5/4. 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


: Model 8.3. A 5S-valve 3-waveband receiver. 


oo 


y 
coverage 16-56, 190-550 and 9000-2,000 


and 


long * 4iie 


Cash I *, tested and ready for use 


(plus 7/6 carr. and ina.) 


HI Depo 


Model B.3.P.P A 6-valve 3-waveband Receiver with PUSH-PULL OUTPUT 
Model 8.3.P.P./R.F A Tevalve 3-waveband Receiver incorporating an 
R.F. stage with PUSH-PULL OUTPUT 
ree Receivers are for operation on A.C. mains 100/110 volte and 200/250 volte, and 
the very latest miniature valves. They were designed to the most modern specification 
ttention having been given to the quality of reproduction which gives excellent clarity 
snd music on beth gram. and radio, making them the ideal replacement chassis 
ete 
odel B.S GBAS, GATS, CBWE, 6X4 
band coverage short 16-50, mediu 
187-550, long 900-2,000 metres 
trolx: (1) volume with on/off; (2) taning 
(fiywheel ed (@) wevechange and 
“4 Control (operative 
on gram. ‘on radio) Negative feer 
back employed 
audio stages. Chassis sine: 
Sin. high. Dial size 8) * 4)in 
complete and READY FOR 
excluding — £12/12/- 
and ine. 7/6 ox 


Terma on deposit, 12 month. 


ORES 


Valve line-up 


Prive 
UBE 
(earr 


This 
Ue bet incorporates 

BWe VALYV es io «=PUBH-PULL, resulting 

bh reaily exeellent quality reproduction up to appro. 

6 carr. and ins.) or £3/19/- deposit, 12 months at 
This 1 ode | is similar in appearance and has same waveband 
tion it incorporates at R.F. STAGE together 
PUSH Pi LL OUTPUT, employing s total of 7 valves with two 
in Push-Pull. This makes for really sensitive receiver we 

ual ty reproduction. Price = few (plus 7/6 carr. and ine) 

. 12 monthe at 


motel 


£122 


erng 


Model a. PAP. 
a the Mo. 


but In add 


109 and 115 FLEET ST., | }s">"" 2: 


(4) 
‘Phone: CENtral (e) 
$812/3/4 f . 


London, E.C. 


SUMMARY —Select a RE 
WITH THE ABOVE }-SPEED CHANGER AND AN F-inch or 
P.M. SPEAKER 


THE £11/10/- AUTOCHANGER WITH A SPEAKER AND — 


This 3-SPEED AUTOCHANGER i: by 


a Famous Manufacturer and is offered for 


£11/10’0 — Normal Price £16/10/0 


Hire Purchase Terms £2/17/6 
Dep. and 12 months at 16/4. 
@ These unite will sutechange 
Ji three speeds, 7in., 10in. and 
@ They play MIXED in 
in. and 12in. records 
@ They have ate sapphire 
tor LP. and 78 r.p.m., which are 
ved inte position by « simple 
witeh 
@ Minimam baseboard size re 
juired ldin. * 12}in., with height 
above Sjin. and height below 
baseboard Qjin. A bulk purchase 
enables us to offer these BRAND 
NEW UNITS at this exceptional 


pr 


THE NEW 
ARMSTRONG F.C. 48 


A high quality replacement Radio or 
Radiogram Chassis having provision 
for an F.M. Peeder Unit 


PRICE ASSEMBLED and READY 


vrve £23/18/0 


(Plas 7/6 Carr, and Ina.) 


18/- and 


P. Termes } 
12 months at £1/13/9. eo t 
OUTSTANDING FEATURES INCLUDE :— ‘ 


® Valves including 2 double Triedes. 

8 Watts output from push-pull tetrodes, Heavy negative 
need, resulting in negligible distortion and high damping factor 
Provision for using V.M. adaptor to receive the present high quality transmissions 
from Wrotham and the new B.B.0. V.H.F, —— 

An acceasible socket at rear provides the 
Independent controls give BASS and T 
motmeter visual indicator 

Oram. posttion on wavechange awiteh. 
4 Wavebands Coverage 16-61, 50-120, 
Large foar-colour illuminated dial 


AN OUTSTANDING OFFER 


BULK PURCHASE ENABLES US 


TO OFFER THIS “PUSH-PULL” 
7 VALVE SUPERHET RECEIVER 
For only £1 2/1 9/6 | ga Bins 

/6 excra.) 

HP. — £3/4/6 Dep. 12 mobs, ac 18/4. 

These recei vers Mode] AW3-7 are made by « 

well known eet of manufacturers and O 

porate the latest Osram Valve Line-up of 

X70—W77-—DH77—H77-—U78 and 
N78's in Push-Pall for approx, 7 watts 

output, They cover 5 wavebands 14-50 

190-050 and 800-2,000 metres, and are for operation en AO. mains 200-256 

volte. A Gram. position is on the Wavechange #@witch 

They make an excellent replacement Kadiogram Chassis having a PU connection 
n the chassis. Extension speaker connection le aleo provided. Overall size of chassis 


12 long * ams x6jin. bigh, dial aperture Spin. x 4jin. (Dial Beoutcheon avail 
able tor 


THEAE REC RIVERS ARE BRAND NEW AND Pt LLY GUABRANTERD 


The NEW COLLARO }SPEED UNIT 
MODEL 3/554. 
j (Plas 6 
£8/18/4 Ps. 
@ A Non-Autochange t-«peed anit having the new 
lightweight STUDIO “O° CRYV@TAL PICK. UP 


@ Will play 7 and fin. and 12m. resords 
@ THE VERY LATEST MODEL 


SPECIAL 
REDUCTIONS FOR 
COMPLETE EQUIPMENT 


EIVER CHASSIS and we will supply it TOGETHER 
'@-inch 


Deposit 


feedback ls 


ly for this anit. 
i lite and cut with anique Ther 


190-050, 1,000-2,000 metres 


y 


two 


metres 


follows: 


haasie 1 


Armetrong ¥ 0.4 
AW2-7 5 
rr 2 1 


An sAditiona! charge of 10/- i+ made in each ease to 
a ie lie tien 


cover Carriage and Insurance 
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SOO eres 


“ SUIT ANY BUDGET 
TWO COMPLETE “Hi-Fi” AMPLIFIER KITS oo 


“STERNS” HIGH QUALITY “STERNS” 12 Watt “HIGH 
8-10 WATT AMPLIFIER FIDELITY” Push-Pull AMPLIFIER 
Having @ front panel which is very ; : . 
attractively finished in deep id, and . ‘ . 
on which the controls are ¢ ly identi- sistne 0 fifein A 
fied. The ideal amplifier tor genera Remote t 
home use and for smaii halis, ete 
, dir n. a " 
OMPLETE KIT | tome tool ~ ; 
aivee and Drilled #7) 10 aad - : — - 
Pius ve . te Mies : ; + iw 
etely Built for £9/10 - — RS. . oan 
ri Carr, & Bam Channel. 1 
Designed for e {10 watts, having 6V¢ elback is emg 
in Posh Po rporeting nega { suitable for ase with all type r which has « 
of Pick-ups « » pe { mice tput transformer provider fur . two PX : j : t ¢ remote contro! anit 
use of 3 and ho pheg HE COMP ‘ 7 7) o/ (Carr t t 
BRIEF FEATURES pe | AV ASLAS bron £14 arr. & Ins. 0. exten 
@ Vaive line up 625, aN ZA, with 6Vie ho pn ; es : ? v id DY FOR USE o!e 
@ The undistorted output iewe m , roduced from an input . * £45 1 “ 21/3/11 _— a7 
volts neue . with this 8 shows am eneelient ra 
@ Firat class reproduct ¢ Radic (« “ t ie used) and Record Playir ‘ 4 P - beg Ae . who ~~ 
@ Beparate ba ta ‘ le an excellent range of freq ‘ nt ' t ' from nero t “ie . 
‘ ' * provided t tany type of j 
e rage type of high in with any type ‘ ye fur maximam out 570 mV and ¢ t 
ai Microph ‘ ‘ evel of apt atts amps, and 30 mA. H.T. is fort This Amplifier compares 
mn well with the Williamson and similar designs at « Loctice of their cost. The complete 
~ . eups HT and LT) area » Tuning ' set of assembly instructions is available for 2 
@ Por operation on A. Maine 0 ¥ oe 
THE ASREMBELY MANUAI ava l and clades detailed \a ‘ f —— 


The NEW “LEAK” TL/10 AMPLI- 
FIER and “Point One” PRE-AMPLIFIER 


Amplifier » maximum output of 


omponent Price Liat ) 
OPP AAA AA A AA A AA Al A el eh A el el el el 


SPECIAL PRICE REDUCTIONS 


‘ 
FOR COMPLETE EQUIPMENT 
{ 
{ 
( 


=. 
a are 
ar 


SELECT A TUNING UNIT and AMPLIFIER . make or type 
or TUNING UNIT, AMPLIFIER and RECORD PLAYER eee Pa Ny y, ys a 
(and a SPEAKER if required) and we will supply et a ee Mend. BB un — 
REDUCED PRICE. H.P. TERMS ALSO QUOTED ng iron and moving coll pick 
H.T. and L.T. supplies are available 
RPBPPPEPPEPBEPPPBPPEPPLEPBPBBBPBD DS 


Ral Toning Ur An inpat atte 


“STERNS” MODEL C.P.3. COMBINED PRICES ; 
AM/FM TUNING UNIT » The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER, £28/7)-, or £7/2 
A UNIT DESIGNED TO RECEIVE BOTH THE A.M. and F.M. BANDS The L/10 MAIN AMPLIFIER ONLY: £17/17/-, or €4/7!- Deposit and 
WITH THE VERY HIGHEST DEGREE OF —s ~~ he at £1/6/4 


POINT ONE PRE-AMPLIFIER ONLY 0/10/- 2 D 
A.M. TUNER enoTIOn. This emp sive waveband circuit incorporating i and 12 months at 15 “ asiae 


' _WILLIAMSON AMPLIFIE 


line-up: X79 ser) W LP. Amy w 1. Amplifier "DH Detect 
A.V. and let A.F. Amplifier 

¥.M, TUNER SECTION, This tee rporating a wide band R.F. stage f we 
by a frequency changer which basa va sclliator enabling the band #8-10+ 
mols to be vered two stages i 4 ation provide excellent sensitivit 
and « ratio type ’ ator stag tput with good A.M. rejection 
SWITCHING A thre t 
incorporated int : 

P.M. Tuner or the A.M. 1 


phone 


OODSELL 


say that the 


RS BY G ( 
4 - "the necep a, See BAe « 
MODEL G.W.18. bull to apecitics Guin 18 een a 
£33/15/- | ; snd 1d monies ee 
MODEL G.W.I2. | vor 1 tage to produce 1012 watt ¢ 
( 

{ 

4 

( 


£27/10/- (vive 7/6 carrin HP. Torme Deposit 28 27,6 
THE MODEL P.F.A. TONE CONTROL UNIT 
. . ’ lot rita 
amplifier not or ’ AM. Tu t 
far the P.M. tuner and gre phone | 
aleo A ¥ reat 
three 


POWELL SUPPLIES. Adequate i 


4 £20/-/- gine cariaer "KY Trem, Depoas abi py 
“WE HAVE THEM in $Tock AND WILL BE “PLEASED 
TO DEMONSTRATE 


or send $.A.E. for Huseraced and descriptive leaflet 


7? 
; 
S 


ww SEE EE S---™ 
A THE baat “ULTRA LINEAR’ 
M.A.5. AMPLIFIER 
High } ty " Anuplifier asing a Triode connected pust 


ng 10 watts 


( 
{ 
{ 
( 
{ 
: 
£14 17/6 wos insurance. { 
J 4 
( 
{ 
‘ 
( 
{ 
4 


TUNE ‘ ‘ tr ’ A.M. and ©.M. bands. The 

ie calibrated wit nee & “a the AM hannele and has 
ogging <4 ft we " ” 

CHASSIS DIMENSION: . g « thee sred full vier 
fini, Sine Spin, & Apis Z 
PRICK, ASSEMBLED AND READY FOR USE 285/10 THe TONE ‘CONTROL PREAMP. Ghrr 
(Plas 10 ifter is the 
ULerre ip tai Slee tae en at 


arviage at ane 


HP Tern * €6/7/6 an t £1/156/10 


“STERNS" MODEL | CP3G 3} WAVEBAND 
SUPERHET TUNING UNIT A highty se ng walt 


viehiow ' hort w unde (i 0 metres 
melium way 


tare £12 12/- x * sae 


. na. Deposit @3/4/- nthe at 17/8 


© Vaive Ke Preques * eh 1.?. Amplifier), 6Q7% (D tor A 
AP. Ami 


. _ : ° e cw an ne ONE eine u ling order nelude postage and pa 
@ Volum " t bh ro and gre ne positions of the wavechang 
ewitoh 
@ This unit rec ise nila appeare 6 AM/FM unt strated, but verall chaast 
ditne me are} jm. a 6 i the fall vision dial. Size Spin. x épin 
re t LT. ¢ volte 1) 


Price complete " ' en- arriage at sure ate 
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THE “MINI TWO-THREE” 


An “ Alldry ” Battery Portable of 
midget size, Gin. x 4)in. = 3fin 
lesigned to cover medium wave 
hand 190-559 metres, with use « 
short trailer aeria! 
The simple design of thie Recelver 
is #0 arranged that either a 5-vaive 
set or a D-valive (afterwards easily 
A Midg converted to the S-walve) can be 
Superhet . > trate 
covering medium and jo Consiate of a T.R.F. ciroult asing 
bande Designed ¢ , . oF a yerative detector with HF 
A. mains 200/240 » y stage and « high gain 
Alldry ” battery. The eet is designe! oo pentode Vaive line up 
main section can be supplied as a separate unit, and « it4—DL0 
be added at any time. The set supplied as an “ Alidry The 2-valve set can be completety 
bettery Buperhet can be accommodated in the attach: bullt for B/G (lee case) and 
case illustrated (size Sjin. * 4)in. =« Tin Thies i» the d-walve for @5/3/- (less case 
attractively finished in lizard, marcon, dark green or Fach price includes valves, speaker 
blue rexine As ® combined Mains/Battery Superhet and drilled chassis 
Portable a polished cabinet is availabic to accommodate ! , e instructions they tne le simple and 
both Mains Unit and Batteries. Circuit incorporates delayed mplete pr ‘ ‘ at layouts and diagrams which enable 
A.V.C. and pre-selective Audio Feedback. The Set is complete im every detail) and the most inexperienced constructor to successfully build either set 
includes ready-wound frame eerials, fully aligned I.F. transf and drilled ehaaste 
ete. Overall size of assembled chassis Sin. x 4in. x 2fin. This receiver, as illustrated 
plus Mains Unit if required). Send 1/3 for the fully deseriptive Assembly ! ! e oO N yg T R U Cc » oO R Ss ! ! 


ote 2816/2 
A. les Practical Layouts and complete Price List Components Attach mee available A NEW SUPERHET TRANSPORTABLE 
“PERSONAL SET” BATTERY ELIMINATOR oa Pa itn. — 


f parts to build a Midget { an externa! aerial 
Batter Eliminator, giving b 4 vides for a S-vaive 
rte Keetifier) Superhet 
eiver incorporating ea Frame Aerial 
room use, provisior 
r a short externa) aerial 
for the reception of Conts 
Btations 
the features are as follows 


juite easily and 
@ For use on A.C. Mains 200-250 » 


meembied and i 
» \ight-aluminium ijin. « 3fin Price of complete Kit with @ This et includes 
w assembly instructions, 42 
an offer a similar COMPLETE KIT to provide approx. 90 volte and as many other 
2hin. « Ijin. Price 47/6 ad consequentiy the Receiver can satel 
1 the Kitchen, et« 


wmer and (Chassis 


of assembled unit Tir 
A COMPLETE , 1p 6K8—6J7—KT61, plus Metal Rectifier 
Transformer is supplied pre-aligned and thereby ensures extreme 


“CAR RADIO” Ly. tee ¥, 
simplicity o uning—in fact, more simple than moet T ¥. Keoeivers 
FOR THE HOME @ Compact and easy to build simple” point to point " practical diagrams are supplied 
with a completely drilled chassis 


CONSTRUCTOR 
mplete Receiver Chassis can be built to cover the 
6. 6 


llpin. « 4fin. x Spin. 
ete VALVE ‘ : » Waveband only for 
‘ Or to cover both Long and Medium Waves for £6 s 16 3 


A desig fa 
SUPERHET RECHKIVER m 
} ¢ on BJ Btage aml 
rating @ seperate VIBRATOR PACK size 4) x 24 rhe attractive Polished Wood Cabinet 11) inches wide £1 1 0 
{ on 6 of 12 volt D.C. supplies "@ inches high and 6 inches deep illustrated above is s e 
omponents to build this complete Receiver and Vibrator The CONBTRUCTOR'S MANUAL is available for 1/+, thie shows the compe 
Drilled Chassis and Sin. P.M. Speaker for 213/96 which are all available for separate purchase 


a Metal Case, Vaivee 
ms. 56/6 ex ) Or the Ree r ¢ onenta for «d the Vibrator 
yy” aingiatereey deieacmiiegttthe sacenentnert A DUAL-CHANNEL PRE-AMPLIFIER and 
» EX-GOVT. Receiver, it is a new design employis Cor ment« 
an EX-GOVT. Reveiver, 1 ts \ employing vew Compone TONE CONTROL UNIT 


wuplete set of BLY INSTRUCTIONS, C 
neluding a complete individual 


bent priees 


pply all 


Attractively finished in “ Old Gold 


A RULK PURCHASE ENABLES THIS and providing fall ecatsel of BAGS 


SPECIAL PRICE REDUCTION | GEE in nto wih 


OF THE FAMOUS any amplifier 


SHAFTESBURY PORTABLE AMPLIFIER feeguaney ‘souteel provided tp?’ ts 
Suitable for home use and small Halls, Has matched fap oh tones ab pen nee 
inputs for both Record Players and r American at ‘ aves 
Also for the * mixing ” and “ fading ” of ‘ © pick-up correction. The exteeus 
both . and speech as requested f tai ty { the bass and treble contr auch that the level of 


» be set to sult any conditions irrespective of the volume mitput 
onee characteristics are given in 12-watt eampiifier adivt Th 
x 2hin neluding self-contained power supply and 
from the main semplifier, i.e... on the f+ 
pclading drilled chassia, valves 
evailable separately for 


“MINI-TWIN” 1-VALVE BATTERY SET 


A design of « simple l-vaive 2-stage Battery Receiver 
giving cellent results on medium and iong wavebands 
snd having exceptionally tow vallery co mption 
COMPRISING Drilled chassis and practical diagrams make it the 
et for the beginner to build 
ve High Gain Amplifier for use on A.C. of D.C. mains 200 volte with The complete chassis, including vaive ean be tutta ter 
yutput. Incorporating independent Volume Controls for Mike and Gram 37/6, vius 4/1) P/Tax, the attractive plastic ones bs 96 
{ whieh can be faded at will, a variable Tone Coutrol and imdependent ind suitable headphones. 14/9 tan 
ckete for Mike and Gram The complete assembly instructions,| eyouts an’ s com 
verse Carbon microphone which obtains its polarizing current from the onent price tet are available for 1 
‘ ) batteries are necessary 
‘ Goodmans P.M. Speaker with the “ Ticonal magnet for frst-clase 
_eeeereee 


THE COMPLETE EQUIPMENT is all contained in the " ELY ASSEMBLED 
-R.F. CHASSI 


PORTABLE CARRYING CASE £1 8'0’0 


rom £20/9, HIRE PURCHASE TERMS. DEPOSIT £4/10)- 
b eyments of £21/5/4 @ Light in weight @ Basy to CARRY @ GENT » This receiver is of th 
LTABLE Ab ijlustrated leaflet containing {ree data is availabie on receipt atest design and i ¢ 


109 = 115 FLEET ST. f= 


LONDON, E.0.4. Phone: CENTRAL 5012-3-4 a 


D snelueding atm PM 
DSP BAKER and VALVES 


_--T--reyryY,ryYrefwwy "4 
ll ee 


60 Zits COAXIAL | 


les. Guernctesd | your STANDARD tia. Giom | 


All veiure 10,000 chuws to 
9 Meg-chm 


SPECIAL © #ern)-air spaced 
Polythene. ®0 ohm Coasiel 
in. diam, Stranded core 
sma cat 60%, 

st releaned) 9d. va 


je 


BALANCED TWIN FEEDER per v4. 64 
TWIk SCREENED OCOAZIAL VEEDER | 
per 74. 1)- 

0 OMM COAXIAL CABLE, 84. peor 

6 ot.. 
1 


16 chime & 


TRIMMERS, Ceramic, 
1/8; 266 pt., 1/6; 600 of 


RS. All values 
¥ ae 


/-, Preferred values 100 ohms & 


yins-WouRD a ge omy Kew 
Coremic yo fi > wit 
= . K., 2 % 

to 


Makes Miniatare 


WIRE-WOUND PoTs 

Prefiet Min. TY 2 

Kuuried BiuAted High ‘ wade 

All values 25 ob 100 ohms to © K 
) « 


K., B- 100 K $9 
ww ex 


Ditto Care 
to & Meg 3 : CONTROL 100 


O/P TRANSFORMERS 
tapped primary, 4/9 


Dh. 6 me by- 20/25 bh 


: ) Wate yanees MAKE 


Track 60 K 
Steolard 


SPEAKER 
3/- 


Heavy Duty 70 ma Ditt 


4/6 
Tapped small pentode, 3/9. 
100/150 ma 

5/- 100 ma. 10/6. LYNX, 
siMPLEX, 10 bh. 160 ma, 106 
’ workshops to high 
aes wpe! feat lon 4 i eaved aod impregnated 
ped prim. 200 v./25 , Heater Trans, 6.4 
; dite 65 v., 3 amp., 10/G; ditte 
} 360-0-860, 8 ‘ 4a.,5 
250-0-250 
50 ma. } wave, 6 
Auto Type, 35/- 
SOUNDMASTER 
Choke, 10/6. 0 
Walter twitches 


v. 2a. Pally Shrouded, 17/6. Television 

Simplex, 35/- 

SPECIALS.—Mains Trans, 85/- 

’ Trans., 6/6. Bavelope, 6/6. Specified 
| 


TAPE RECORDING BARGAIN 
iseurwasows Stab HAND MIKES. 
inish—Quality and sensitivity for ouly 2 
ELEOTRODYN AMC MIKE (NSERT.—( 5A 
sion engineered Mise only lin. dian 
win Price 3/9. Matching Trans. 9/9. 


Chrome 


make 
by tp 


COPPER PLATED Antes RODS. jin. * 181m. pusb 
Par 


a — fun 

He iron, 200/260 ¥, or 290/200 ¥., 
la it TYANA ‘TRIPLE ‘THREE Complete with detach 
able bench stan 06 
NEW SOLON MIDORT IRON. 25 w 
BADIO CONSTRUCTORS 


10/6. IDEAL POR 


C.R.7. HEATER WOLATION TRAN 
Low leakage winding with 
1: 1.20, 2 v., 10/6; 4 ¥., 10/6; 
10/6 


MIKE TRANS 
V'HOLDERS— Pax 


Ratio 50:1, G/@ o., new and boxed 


Int. Oct 44.; Byoo, BAS, GA 
MiZA CRT, 1/6. Moulded: Int. Oct. 64.; BIG, O4.; with 
areening can, 1/6; BSA, BSG, BOA, } voRe?, 2/6 
Ceramic; Kiso, BG, 1/-. ENG. and AMER and 9-pip 
eb J, 

O4.; O-way 


way 


TAG STRIPS 
4a 


® of LO-way 


modified for 
Chassis 


4% x 1 
lead aud plug 
furplus Listed 


87/6: p. & pv. 1/6 


a 
3/6 Special Clearance Price 


O08 


+ pan SWITCHES EX-OOVT va 
5/64 tb, 4a 


core solder 09/40, 16 @ of lh @ 
st 


“* 
w. 1D. wo Pote 


36 
BULGIN 


Mingle o 
wk, SE 


epindle 


SCREENED GRID CAPS I, Oot. or Maeda G4. 
HIGH VOLTAGE VALVE CAPS, |. Oct.. 1 
rusES values 60 ma. to 10 «., 64 
ALADDIN FORMERS 
SLOW MOTION DRIVES.-—picy 

INT, OCTAL CABLE PLUG (#-pin). wit 
900-250 Volt SELECTOR SOCKET (in 
Ping L/+, PILOT LAMPS.-¢.2 ¥. 50, Ga 
EXT. L.6.—@witehed Socket, oo 
compicte with piag, @/-. 
MAING DROPPERS. Hn. = ijin. Ad 
790 chen ng 2 amp., 1,000 ohms, 4/3 
LINE 00 5 amp., @ chms pe foot, 3 amp. 100 
fag 3S wer, 1/6 & yard; b-way ies york 


ipin. al 


and corms, ji 


off aad paraile switching 


‘Hider. 3 amp 


Wiretess Worip 


Plessey 
Malti Speed 


PRICE Carriage Paid 
(TAX PAID) 


£9.19.6 


GREAT REDUCTION 


Bread New Plessey 3-epeed Autochanger Mixer Unit 
for 7, 10 and i2in. Records. Twin Hi-Fi Xtal Head 
with “Duopoint sapphire styias. Plays 4,000 records 
sprung mounting. Superd Quality. Bargain 


i MIXER TYPE MECHANISM 
DUAL POINT TURNOVER HEAD 


PeBrRuary, 1955 


PTE Acrisi and Socket. 
Gs. RADIO . 
pin. = jin. Ins. handle 6,000 v. 


CONDENSERS .— New ott OO1 mid. 6 kV. TOC. & 
Ditte 12.45 kV. 9/6; % {- te 5600 pt. Mica G4.; 001 500 » 
Ol Sprague 600 ¥ 1 mid. 360 ¥. Micramould 
l/-; .26 mfd., 1/6; 1 mid 
0°6., 01 mfd., 94. 
mid. 350 ¥., 1/9. 


6 
id made blade 


444. each 


v., 1/8; Tubular 5 
SILVER MICA CONDENSERS —10 
5 pf. to 600 of., 1/-. 600 pf. to 3,000 pf., 1/3. 


DITTO 1% (ex stock) 
L.5 pf. to 600 pf., 1/9. 61S 


ELECTROLYTICS ALL bh +4-~4 Sow sTOCK 
sbulas Wire ends 

14/800 + 

16/600 ¥ 


pt. to 1,000 pt., 2/- 


0/60 ¥ 


2/- 
B for Gigs, 34. os 


+16/300 © 
6 + 16/450 v 
6 + 16/500 ¥ 
16 +32 B60 v 


Ine Pe pW” 
7@, e680, @0;;a 

ROH MQrrnB@~wPe, 

BASS. 2A: Oa, OSS 


coc. 
—— 


100 + 200 


mid. 12 v., Bi- 
1,000 mfd ) mid. 6 v., 4/6; 


kV. TCL. 3/6 


SENTERCEL eae ELT. TYPE FLY- Sack 
VOLTAGES. } 4 3; K V., 6/-; KS 

16 kV s 
K3/160 14 kV 
4/-; RhM2 


ma., 1 


7/3; 
’ maine re 


is j 
120 ma., 5/9; 


6 
100 ma., 4/9; KMS RM4 250 v 
6-. 


BARGAIN OFFERS 


Nuts, Bolts and Washers, 12 of es. 1/- packets, 
6 RA 


) 4 end 


BATTERY CHARGERS. FULLY GUARANTEED 
200/200 ¢. Output 6 +. and 12 ¥ , im ater 
case complete with fuse and . c ine 
OUR OWN MAKE @6/-. Post 


WOODEN WALNUT CABINET. —12in 
TRY oF euperhet, punched chasse, 
drive, pointer, ete., 28/6 


SUB MINIATURE VALVES 
WIRE ENDS 


Fil 
Apparetas, by M 


TESTED FULL PICTURE 
P. & P, 2/- 


6.B.0., 3/6. H.R 
5. @. BROWSE 6 


Very sensitive 


guveral DIODE 
HONRS. Amer.), 15/6 pr 


(Hi -grade 
z 000 ohms, 15/6 pr 


RADIO COMPONENT SPECIALISTS 


THO 1666, Buses 198 of 68 pam door. 
307 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY SATURDAY 


1 ordare post free 
L- eatwe postage 


Par. 
ALL Mains rears 


KNOBS, GOLD ~ -Walant of 
Ijin. diam., 1/6 ex 
Bri! liance——Or on. 
Oo-On,”* Tor 
W avechange 
M., l., Gram.,"" “ Record-Piay,' 
not engraved, 1/- each 


POINTER KNOBS. — brown 
O4., large 1/-. 


COILs r 


adj. dust core 


each 


type, 2/6 


3/@ each. Al! ranges 


REACTION COND.—.0001 


0003, .0006 


BANKRUPT 


Drydex 


sTOCK 
chromium plated with 
New battery and bulb 


PEN TORCHES 
vest pocket clip. Complete 
Listed 3/4. Our Price 2/6. 
HANDILITE.—Drydex, pocket or handt 
Complete. Battery and lens bulb 
Price & 


ag flash | ight 
Listed » Our 


ALUMINIUM CHASSIS. 18 undrilled, 
folded 4 sides and riveted corn: ‘“\ettiee fixing holes 
Strong and soundly constructed with 
Jin. « 4in., 4/6; Liin. « Tin., 6/0; 12in. 


léin, x Lls., 10/6; and 1fin, = 6in, x din... | 


cuanenn TRANS, PRIM.—0/200/250 v. Bee 
© charging 6 v. and 12 v.) 14 «&, 18/6; 2 « 

18 6; 4s.,21/-; 68, 26/- 

FULL WAVE SRIDGER SELENIUM RECTIFIERS 

6 or 12 ¥. 1é amp., 8/0; 2 «., 11/3; 6 a, 23/6. Ditto F.w 

miyév..la @ v.00 v. AC), 6/6 


ACID BEDROUBTES, New ex-(ovt Unt 
Packed in meta! h ipin. dia., 4/6 


, 2/6 each 


ov F 5S ¥ 
16/-; 


H.?. MIDGET CHOKES 
rer scr 


s,o 26 


l4 MH 
OZ tor 3 a 
2/6. 023, 1/6 
COPPER ENAMEL WIRE.-; ib. 14 t& 
22 tw 2 awa., 2/6; 90 to Mawes. 3/6. 
SWITCH CLEANER Piu 3/9 Un 


TWIN GANG TUNING CONDENSERS. mfd midget 
with trimmers, 8/6; pt. midget lees trimmers, 6/6 
Standard size with trimmers and feet "9 ~~; lon 
trimumers, 8/«; ditto, solled, 2 


heater chains, 3/6. ©Z2 for 


2 awe, B/-i 


1, squirt spout 
0005 


0G 


SLEEVING 2 mm., 24 ‘ mm 
4. yd 


Various colours, | 
om., 64. yd 

LOUDSPEAKERS P.M. 3 OHM. Sin. Piessey 12/6 Good 
16/- ! 
7 


ptica) 
oo 


1. F. TRANSFORMERS 


465 Ke/s Slug tuning Miniatare Cireular Can, 24in. by 
lite, Gam. Fite ootal V-holder cut out. High @ and 
good bandwidth. By Pye Radio. Two mounting test. 


BRAND NEW, 6/9 PAIR 


FEBRUARY, 1955 WireEtess Worip 
RADIO - TELEVISION —- HI-FI ELECTRONICS RECORDERS 


NOW IN STOCK!—THE NEW 
“LANE” TAPE TABLE MK.VI 


Two speed, 7iin. and 3fin./sec. Three high-grade motors 
Record, playback, fast forward and fast rewind (under 1 
minute Takes standard reels up to 1,200 ft. capacity 


Separate record and erase heads PRICE £1 8.10 


Carriag: 3/6 extra Available 


CONVERT YOUR “VIEW MASTER” TO 
14, 16 or 18 inch SCREEN 


on H.P. terms 


‘SENTERCEL” SELENIUM Wide Angle Conversion Kit using only W B comp 
RECTIFIERS The Kit consisting of line trans., frame trans., scanning coils, width and 
linearity controls, focus magnet, ion trap, tube base, 1-K 3/100, 1-K 3/40, 
metal rectifiers, 1-6CD6, 1-6U4GT, 3 resistors, 9 condensers THE 
COMPLETE PARCEL including valves and data book 
Post and packing 3/6 extra £9.3.8 


View Master’ 
post free 


Wide Angle Conversion booklet and full details, 3/6 


“ : “‘—y Peer ereer * 
SENTERCEL GyftRon POLL LLL LL OL OL LL e, ° 


Mr iss. eta sno 9 INEXPENSIVE RADIO YOU CAN BUILD 


m 3 
R M2 12 100 m 46 EVERY COMPONENT AND CABINET AVAILABLE SEPARATELY 

RM3, 12 125 m 5 

RM4 250 m/A 6 THIS TRF 3-VALVE RECEIVER CAN BE 

——- BUILT FOR £5.10.0 (carr. & Pep. 216 entry LASKY’S T.V. 

MAINS TRANSFORMERS 

res oe oe Latest type circuit for 200/250 CONSTRUCTORS’ 

MT1155, etc Drop- A 


’ Mains, medium and long 
hassis mounting, half wave. Uses 6K7G, 6]7, 6V6 PARCELS 

5-0-275 v., L110 m/A and Metal Rectifiers. Handsome 

, ' - a - ¥.. > amps Plastic Cabinet, 12 « 6} © Shin 
LASKY’S PRICE, cach 29/6 deep, Walnut or Ivory finish No. 1 WIDE ANGLE 

If preferred a Wood Cabinet 
SPECIAL OFFER OF is available see illus. below PARCEL. 
. > — > —~ . Contat 
CONDENSERS FULL DATA, wiring and former, ferroxeube scanning colls, trame 

x Mid 00 w., standard lin circuit diagrams and price lis 

Limited quantity only of components, 1 post free rame blocking ose. transformer, 14-, 16 
Be ach 1/2 CABINET only, plastic or wood, a 
17/6. Carr, & Pkg. 2/6 extra inearity controle Also the following 
BATTERY CHARGER KITS valve: GUiégt, 6OD6, GALS, &—GAM 


00-250 v, A.C. mains wane 2 THIS 4VALVE, 3-WAVE SUPERHET CAN ¢ itr fu cro 
No l,6v.at lamp... 19/6 BE BUILT FOR £7.19.6 (cor. & Phe. 2/6 ena) COMPLETE €8 15/11 


6and I2 v. atl Very efficient Superhet Circuit Casriage 3/6 estes 
- for 200250 A.C. Mains, long, 
‘ost «extra medium and short wavebands No. 2 WIDE ANGLE 
Uses 6K8 freq. changer, 6K7 PARCEL 
RECORDING TAPE LF. amp., 6Q7 det, A.V.C., 
ake and type stocked AF-amp., and 6V6 output valves 
EMI Rerrovoice Wood Cabinet, Walnut veneer 
‘ size 12 * 6) * Shin deep, or 


sing ferroxeube line B.H.T. trans 
output ansformer, pm. focus unit 


Iv4nch mask and glass, width and 


As No. | parcel bat leas valves 
LASKY'S PRICE 94/11 
Carriage 2/6 extra 


errograph, Puretone 
- +. Plastic Cabinet as illus. above 


_ PULL DATA, wiring and circuit No. 3 
diagrams and price list of com- 
* THE MULLARD 10/12 ponents, 1/— post free 
AMPLIFIER KIT CABINET only, plastic or wood, 
17/6. Carr, & Pkg. 2/6 extra 


All brand new components ' 
Igranic Compriess E.H..T. Styback line 
wansformer, 7-10 Kye. with ferroxeul: 


ore and reotifier heater winding . ecaantng 


ol, treme output transformer, Bia 


ee Avail 
THE BOOK, 26? THE « HARROW ” BAFFLE RADIO CAN ¢ (ou wit win vornier sijane, Us 


B.H.T. rectifier, 1° in. mask and gla 


BE BUILT FORLESS § casuy's raice ror rae compere 
THE OSRAM 9412 THAN £5.10.0 PARCEL 79/6 


Carri ra] 6 ext 
AMPLIPIER KIT : : arriage and packing 3 stre 
wack Ch : (Corr. & Pkg 2/6 extra) 
ents in stoc assis ; 
ans hokes, W/B - 200/250 A.A Mains. medium No. 4 COMPLETE SET OF 
oa . le separately. THE ae and long wave, using 2-6K7, METALWORK 
- { vals ? 
BOOK, 3/6, post free 6V6 and 574 valves Note the Unassembied Comprising main chassis 
attractive Baffle desien Cabinet tube supports and valve holders, (Lew 
INTERCOM. UNITS outside dim. 17) » 114 = Sin. deep, euntetdes damte) PRICE 95). 
finished satin mahogany veneer 
ric sion For use on . - Fas 
200-250 volts 2 
alves, Pitted in 


cabinet 


Carriage 3/6 extra 
y to build and gives fine per 


formance 

CIRCUIT DIAGRAM and price 
list of components, 1/- post free 
MASTER UNIT £5/196 CABINET only, 32/6. Carr. & 


Pkg. 2 extra 


(_arriage 5 extra 


EF utencion * nits, price 21 each Vcocccocoococococccccoocococooooe™? 
ee ee FAMOUS MAKER’S SURPLUS OF 
PLESSEY AUTOMATIC HIRE PURCHASE | RECORD PLAYER CASES 
> ; Mier ppnome year TERMS AVAILABLE Well made and covered lizard pattern rexine. 


stal turn-ov 
; , ne Size 18) * 13) * 8lin. Will take Collaro auto 


i new and unused in 2 
o t 1 ite s cas « opne ¥ 
ginal cartons. Limieed nm certair ms. Please changer. An opportunity you should not miss 


LASKY’'S PRICE give details of your LASKY’S PRICE 50 /- 


i 
9 196 Carriage 36 extra requirements Carriage 3/6 extra 


MORE MONEY-SAVING LASKY BARGAIN 


WIRELESS 


POUNDS! 


BUILD THE 
5 Channel 16 or 17 


SAVE 


SUPERHET RECEIVER 


This famous and well 
construct 


£29, 10/-. 


ww set canr 


Tube 


te ANOTHER BIG BARGAIN 
BADIOSEAS SEASONS 


5-valve iperhe ) } aur on Full 


SEPARATELY 


constructional 


mediun diagrams and circuits 


PRICE 6/- 


WRITE NOW FOR OUR 
‘TELE KING” PRICI 
WE CAN SAVE YO! 


valves, gran 


Large ful 


LASKY'S 
PRICI 


£10.5.0 


srance 


ORDER BY POST 


‘ net 


EVERY COMPONENT 
CAN BE SUPPLIED 


POST 
FREE 


MONEY 


WorRLD Fepruary, 1955 


iF YOU CANNOT CALL 


MAINS TRANSFORMERS 
All 200-250 v. 50 c.p.s. primary 
Finest quality, fully guaranteed 


MBA ’3. 
6.3 ta 
ments tapped 
ideal replacement 
MBA 6 ; 
6.3 ta 
tapping 
MBA’. 250-0-250 
6.3 Sv. 2a 


“TELE-KING” 


inch 


350-0-3%K 
7 
2a 

at 4 its 


trans 


80 mA 
Bo th fila- 


An 
home 


25-0-3 


t for 


extra 


Both 
1 


SPECIAI 
ugh tvpe 
ia 


MBAS OFFER. 
Drop t 235-0-235 v 

12/6 
60 mA 
e 12/6. 


0-10 
0 watts 
Price 17/6 


MBA’? 400-0-400 
63 1a.4v.258 
NEW orn. 

LIST 120, 20 


Pri 
Auto transformer 
240 volt 


HOUSE YOUR TV MAGNIFICENTLY IN 


THE DE-LUXE 
Complete t mask, gia 
bearers, (KI f k « } 
speaker fret and baffl 
beautiful figured 

walnut vene 

for most h 

including th 


mask is not 
Inside D 

17}in., bh 

and width 18 

WHY NOT CONVERT YOUR 
RECEIVER TO A ¢ ONSOL - 
hag fran : r fitting | 


R. tubes ava le if requ ved 
plus carriage Balance plus 


LASKY ‘$ ? RICE 
“$8 10/- charges spread over 12 mths 


Carriage 12/6 ¢ 
SSSSSSSSSEHESHESEEEEHEHESEHHHHEEEEEEEEEEEHEEEEREEESEREC HES GHEE EHEE 


MANUFACTURERS’ SURPLUS TV COMPONENT BARGAINS 


WIDE ANGLE 4% mm STANDARD 35 mm. 

Line B.H.T. tras rt Line Output Transformers 

cube core 16 k¥ ; B.H.T. 12/6 Line Output Trans 
Scanning Coils w im formers 6-9 kV. B.H.T. and 6.3 

line and fr winding Ferrox-cube 19/6 
Prame Out; Scanning coils Low imp 
Scanning ( ‘ line and frame 

line and frame ) Scanning Coils. Low imp 
Frame blocks trans line and frame, by Igrani 

former Line blocking oscillator trans 
Line Block trans former 

former, casian red 5 I 
Focus Magnets Ferroxdure 2 
P.M. Focus Magnets. lror rr 

Cored Ps 
Duomag Focal 
300 mA. 5 tt 
Flectromagnetic f 

with combined s 


ION TRAPS 


ENERGISED SPI AKI 
Sin, with O T 60 ! 


TABLE 
MODEL? 


_ HLP.Terms.Deposith 2 17/- 


* 


a: 


ame blocking oscillator 
transformer 
me output 
cus Magnets 
Without Vernier 

With Vernier 

cus Coils. Electromagnetix 
100 mA. Smoothine chokes 


CLOSED FIELD SPEAKERS 
6tin 18/6 
Elliptica 

19/tt 


transformer 


sere 
hok 
s coil I 


6 


All tyne 


round and 6iin 


P.M, LOUDSPEAKERS 
2hin., 16/-, Sin., 18/6. 6hin., 16/6 
tin., 12/6, Bin., 18/6. 10in., 19/11 


Specia!l Purchase! Super Bargain in 


SPEAKER 
CABINETS 


Attractive 
figured 
12) 
6}in 


design finished 
walnut veneer 
i 4}in Will 


SKY'S 47/44 


LASKY’S 
Post and packing 2/6 extra 


Siz 
take 


PRICE 


MORE MONEY-SAVING LASKY 


ONE OF THESE SUPERB CABINETS! 


THE ROTHESAY 


ling contemporar 
rigid constructior 
finest laminated 
‘ lished . 
medium « . tre j 
anodised 
aperture 
suit any 
loors if requir 
abinet 
match the 
ength pian ‘ 
NOTI rHESI 


Outside 


ppplied 
les 
mounted 


JEROUS 
high, 
im 
| 


£9/19/6 


irriage charge Ihe 
pread over rt) joors 


GI 


LASKY'S pre I 
Carriage 
rERMS. 
charg Rothesay cabinet 
Price £14/9/6, 


MOVING COIL MICROPHONES LESS THAN 
HALF USUAL PRICE! 


By knowr ma 

Mo Switct 

Low jance I at 
LASKY'S 


PRICE 59 6 


MIKE TRANSFORMERS, 
Bach 1/11. 


with 


ilacturer 
rporated 
£6 


ne < 


mp¢ 6 


100-1] 


ELECTROLYTIC CONDENSERS 
ALL BRAND NEW 
1. 45 ‘ 
150) 


C.R.T. Neck Protectors 


SPECIAL T.V. 
CONDENSERS 
64 mfd. 450 v.w 
100 mfd. 450 v.w 
32 100 mfd. 450 + 
100 200 mfd. 35 


= 


Oo 


> 


ny 
w 


axaa-—- 


All comp ments 
{ ¢ AM6 
two 6AB6 
PARCEL £6/7/6. 


omp 


wn 


L2AH8 


> 


s 
12 
16 
16 


16 mfd 
12 mid 
16 mfd 
+ ew VALVES & C.R. TUBES. 

100 mf , 25,000 in stock. Mullard, Bri 
. . a : Osram, G.E.C., Ferranti, etc 


\ ws ’ 
{AN OTH! } METROSILS. 


MULTIPLI cr 
BRIMISTORS. 
CZ.1 1/6 each. CZ.3 6d. each 


OUTPUT TRANSFORMERS 
Midget Pentode 
Miniature Persona 
Standard pentode 
ish-Pull, 6V6 
iti Ratio, P.P 
Duty, P.P 


BARGAINS ON NEXT PAGE 


~ 


tTE 
extra. All 


eparate); 


> 


ments availat 


> 


is 


Over 
mar 


20 


ee oe eS ek ee ee 


60 


) Ky. $/- 


HIGH VOLTAGE E.H.T 
Cc ONDE — RS 

! 1 mf 

1 mfd Kx 

001 mid. 12 


k 3S4, et 


FEBRUARY, 1955 Wiretess Wor_p 


EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN 


COMPLETE 5-VALVE RADIO CHASSIS * . LAS 


Completely wired and ready for use # LF. 465 kec’s 

with the addition of a speaker and y 4 y < 

output transformer. Two controls y 

Volume and Station switch. Valves ® 4 watts output 

used: 10Cl, 10F9 or UF41, ¥ 3 Station Pre Set 

1OLD11 or UBC41, 10P14, U404 % Frame aerial 

or UY4I1 ~ _— 

LASKY’S PRICE, less 69/6 *% Fully aligned 

valves, Post 3/6 j % Chassis size only 10in ARMOUR PLATE GLASS 
Complete with valves, £5/19 6, x Siin. Max. height Shin léin. Actual clas i7iin. x -_ 


} . 
egerrrrrrrore cvrrrrrvrrre,*, IStin. x jin 
* 


'e Actual size !6tin 
,ANOTHER LASKY SUPER SCOOP! 
S THE SCOPHONY-BAIRD CINE “SOUNDMASTER” NEW & UNUSED 
? A COMPLETE TAPE RECORDER—CAN ALSO 
BE USED AS A STRAIGHT AMPLIFIER 
LIST PRICE 72 GNS. 


Originally designed for connecting to a cine 


13in 


9in. Actual size 9in 
jin 


TRIPLEX DARK SCREEN 
FILTERS 


14 12) x in 76 
15} 13} x in 96 
Postage and packing 5/- per piece 
extra This charge is necessary 


of 5 watts undistorted output, and it can also 
be used as a straight Amplifier Iwo Inputs 
for use with Crystal Mike and radio or gram 
Permanent magnet Erase Amplifier uses five 
valves:—-2-6SN7, 2-6V6, 1-524 For 200,240 
A.C. mains. 


GUARDS, incorporating § es 

cutcheon and filter plat« 

76 
16 

léin, de Luxe 176 


C.R.T. MASKS. Brand New 

LATEST ASPECT RATIO 
9in 7 

10in 

12in. Rubber 

12in. Old Ratio 

12in. Escutcheon mask, with 
Perspex filter 

l4in. Rectangular 

15in. Cream rubber 

l6in. Plastic, white 

17in. Rectangular 


LASKY’S PRICE 
£17.13 .0 


Rasriage i2/6 extra 


Comprising the *‘ SOUNDMASTER” 

plete with 5 valves, cover incorporating 
Loud Speaker with 24ft. of cable, Spare Input 
Piug, one empty Tape Spool, Mains Lead 
Dimensions: 13 16 llin. Nett weight 


. 32Ibs. 

TED NUMBER ONLY. Full operating instructions and 

uit diagram supplied with each Recorder. Write for ROTHERMEL CRYSTAL MIKE complet 
urther deta with lead and plug 25 - extra (Listed at 5 gns 


TELESCOPIC 
AERIAL MASTS 
As previously advertised Com 
POPP PLL LLL LLL LOL LLP LOL LOLOL CLOOO®OOee@ee*® | icc LASKY'S PRICE 25/-. 


Carriage 2/6 extra 
CRYSTAL DIODES CO-AXIAL CABLE CHOKES 


ends. Each 1/6 75-80 ohms impedance 33 120 m/a 7,4 . ee 

: f : . AERIAL ROD SECTIONS 
! ssorted fe { ore 7 ( 
nies ted for Single Core, per yard, $d. 12 6| Steel heavily copper plated 


t free Twin Core 1 311 200 mia towing A -- . 
, 3 20 n 50 m i iZin. lo b dia ete Any 
CYLDON 5-CHANNEL Twin Balanced Feeder 6d. mia 4/11 250 m/a 14 number may be fitted together 
SWITCHED TELETUNERS DULCI RADIO ALUMINIUM CHASSIS. 18 S.W.G., uw 2/6 per doz Post free 
Brand new. Instant . drilled, with 4 side reinforced corners Depth 
positive selec CHASSIS j P . 
ahh yy 2hin SPECIAL TRANSPORMER 
t ‘ Full range ™ , l in 10in., 8 3] Secondary tapped as follows 
i - ~ t i. 6 types . , ; tin., 4/9] 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20 
a 2 > ee oe vat on ws 6in.,66124 and W volts at 2 amps 
; LASKYS 496 ae Se per chassis extra PRICE 17 6, 
PRICE -— 


“= } 7" “v4 
With valves 89/6. = R.1155 RECEIVERS 
WATT MIDORT AC DO AMPLIFIERS RECTIFIERS ?) Now available on H.P. terms 


GOH OAIN 
6o0rl2¥ 5 


projector for synchronising sound to silent owing to extra packing required 

films, this superb equipment with the addition 

of a motor becomes a Complete Tape Recorder PERSPEX IMPLOSION 
* 


Frequency ranges 18.5-7.0 Mel's 
F.W. Bridge 7.5-3.0 c/s; 1,500-600 kc/s; 500-200 ke’s 
200-75 kc/s Supplied in maker's original 
2 amp wood transit cas 
4 amp LASKY’'S PRICE, brand new £11/19/6 
6 Secondhand, Grade 1, £9/196 
— Secondhand, Grade 2 £7/19/6 
1 amp Carriage 17/6 extra, including 10/- returnable 
10 amp on packing case 
! amp., 6 v ASSEMBLED POWER PACK OUTPUT _ 
| amp., 12 v STAGE for R.1155 RECEIVER. For use on POSTAGE & PKG. CHARGES 
200-250 v. AAC Complete with 2 valves unless otherwise stated 
3 amp., 12 v. 12/6 In metal case, size 12 7 x Shin, 79/6. Orders value £1, 1 extra 
Carriage extra Orders value £5 2 extra 
POWER PACK as above, fitted with 6}in Gone a, | —~ +) ranean 
P.J Speak $/Sie, Carri: 5 , hs ara sore 
M. Speaker, £5 mite oawa All goods fully insured in transit 
TWO ADDRESSES FOR PERSONAL CALLERS 
Open ali day Saturday. Early closing : Thursday 


370 HARROW ROAD, | 42 TOTTENHAM COURT 
PADDINGTON, W.9. ROAD, W.1. 


(Opposite Paddington Hospital Between T.C.R. and Goodge St. Stns 
CUNningham 19797214, MUSeum 21605. 
MATL ORDERS O HARROW Ri 


132 


FEBRUARY 


1955 


SELENIUM RECTIFIERS 
L.T, Types H.T. Type H.W. 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 


FILAMENT TRANSFORMERS 
I 59 06463 7/9 
wg Ov. 60 17/6 
4-5-6 4 16/9 lZv.3a 4 
7/6 15a 17/6 
CHARGER TRANSFORMERS 
A )- 230-254 ) Pr 0-09-15 
a, 19/9; 0-9-1 , 16 0 v. 4a 
18/9; 0-0-1 f 22/9; 0-0-1 s., 45/- 
ELIMINATOR TRANSFORMERS 
Prima 00-250 c/s. 120 v.40 mA. 7/11 
0 40 A 60-5v.1a 48 
OUTPUT TRANSFORMERS 
f ‘ t wle 66:1 BS4, et 36 
| t »,000 O to 30 39 
HOO) to 30 49 
0000) t 49 
I t 10.000 wT 49 
4/ O1, 4:1. 6 " 
56 
6 to 8 89 
l 6t ) () 16/9 
160 16/9 
I ov h-quality sectiona 
ir L6, 1 ‘ to 3 Li 47/8 
SMOOTHING CHOKES 
O mA H.. 50 19 
O mA 10H ) ohm 19 
00 OH D a 
{ \ OH f 66 
A. 10H. 40 411 
OmA., 40 H. 1,00 P 109 
0 mA OH 000 ohms 49 


AMMETERS M 7 E.A 
0-5 1/0. 


EX-GOVT. E.H.T. SMOOTHING CONDENSERS 
} mf + 49 
3/9 
} 33 
l 
96 
1,5 mf ALL 5/9 
EX-GOVT. ACCUMULATORS 
Un : i, 3/9 
EX-GOVT. BLOCK PAPER CONDENSERS 
2 mfd. 800 1/9 ' wn 69 
‘ 0) 2/9 j 5/9 
4 mi 0 19 } 59 
‘ ‘ uM 43 oo 6/11 
‘ 49 M 7/9 
‘ iy hes t LM 
EX-GOVT. BLOCK ELECTROLYTICS na 
ize 2,000 inf 1/11 © 
M.E. SPEAKERS \ A. held 
600 1/8 0 mM 239 
10 i OOM 23/9 SPECIAL 
OrreR. ‘ f Primar 
: 5a 
half ? a 8 ee 
HEAVY DUTY BATTERY CHARGER 
I input I 
{ up 
12 mon e106. 
KIT 


HEAVY DUTY GATTERY CHARGER 
I O/ Zot were 


prises 


: " meters 
‘i par 
C f £9196. 
DRYOEX HANDLAMPS, garage 
j p : numbe 


{te ; | 


16 311 
6/1 29 
F.W. Bridge Types pd 
6/12 an 7/9 | MAINS TRANSFORMERS 
61 79 998 ii aries 2K 
$1 By FULLY SHROUDED UPRIGHT MOUNTING 
, 11.9 0-0-2500 ‘ 
6/1 ‘ i469 ‘ et 
12/11 lid 169 
6/1 19/9 0-0-3450 0 } 4° 
6/1 299 F.W. (Bridge Type 10). 9RA) 100 ‘ ‘ 
4 0 67 6 19 7 : 239 
CO-AXIAL CABLE 74 yard. | 250-0-250 v. 100 ' 22/0 
qupenne <i . 29 RI 296 
SILVER MICA CONDENSERS 100-0-300 2729 
0, 35, bt ‘ 0 0) 0-0-8300 4 ‘ ‘ 
400, 470 T. 2 mf 4-5 23/9 
(2,000 plo 54 ‘ ;9 pen one 0-0-4350 1 ‘ 22/9 
DIAL BULBS 69 z 0-0- 354 ! . . 
65 0 ., 69 | 6/9 z 0-4-5 : 2 
-—- > ae 0-0-3560 ‘ 31/6 
ELECTROLYTICs 0-0-8650 ¥v 
4 a 33/9 
Tubular Types Can Types 425-0-4 4 
v4 1/11 ‘a 
‘ a6 C/01. hates 47/9 
rT 2/3 ‘ 2/9 | 450-0-450 4 
if ‘ 2/8 2/11 } ba 606 
AGP Ot 3/9 2/11) TOP SHROUDED DROP THROUGH TYPE 
‘ 33 4/9 | 250-060-250 0 12°11 
: 4/9 ‘ ‘ 49 0-0-2600 4 169 
5/9 0-0-9450 176 
4 4/11 . 4/9 ‘ ‘ 14/11 
1/3 3/11) 5n0.0.050 ‘ 21/9 
Oul 1/3 49 00-0300 ‘ ‘ 
VO) 2/3 10 2/11 4 21/9 
: ant 4/11 0-0-3250 ‘ 
Gan Types ' 49 : 219 
+ 1/3 a 4 00 ) 
4 ‘ 2/3 8 ' 29/11 
M 2/9 5/11 0-0-2350 ‘ 26/9 
AMPLIFIER OR CHARGER CASES 1} £.H.T. TRANSFORMERS 
if t i 2 11 
$6 CRS17 366 
VOLUME CONTROLS THE SKY CHIEF T.R.F. RECEIVER 
‘ 29 
awit 1/9 
WIRE WOUND POTS AM) 
one 2/0 
10} f 1/8 


P.M. SPEAKERS 
16/9. Sin, I 


15/8 Oin, | 26/9 
P ‘ 186 : 296 
R.8.0. BATTERY CHARGER KITS 
input 700 ) 
259 
31/6 
‘ 49/9 
} 
\ ‘ 
FORMER, I Lv E META 
PUSES I I DERS ANI 
Ar type a 1 tested f 6/9 


R4.0. 6 v. of 12 ¥. BATTERY CHARGER 


For norma \ 
input 200-230-250 f 
f t 
Variable ire f 
p to 4 AMPS 
and «6with 6 

el tila “ 
with attractive 

is} yuar eed ¢ 
months, 69/6. 


A an ) 


EX-GOVT. MAINS TRANSFORMERS 


8 4 hh 
48 l $9 
11 a 34/9 
m1 72/6 
l ‘ 79.6 
4 tin 259 
+e f 6.3v.5 27/8 
H5-0- 36 O mA 8/9 
00-0- 30K 80 mA. 6 v : 8/11 
x0) . 100 mA 8/9 
0 ( 610-0-610 1M A 
) 29/9 
4v.6a 6a 
{ 4v.6a.,4v.3 ‘¥ a 
) a 22/9 
EX-GOVT AUTO. TRANSFORMERS 
15-10-5-0-19 ! vy. 500 watt 27/9 
Dout f 00 1-240 10-0 
27 000 watt 606 
Dout ( to 0-230 
of f »>KVA 26/15 - 
nD ( 40 to 0 140 
150-160-176 0 w 60/6 
ar na »~ ext 
EX-GOVT. SMOOTHING CHOKES 
OmA., 10H 14,9 
0 mA. 10 H 14/9 
mA. 3H 8/9 
150 mA H, & 10 11 
100 mA. 10H Tropica 69 
OO rf }H.1 Tropica 3,11 
O mA H. 1,00 Potted 811 
w/ 104 A 1 “ s. Potted Ye 
)mA lO H 29 
la 2/9 
CHASSIS 
i8 w 2 und 16 “ minium, 
minium a recei ‘ 
4-4) ! 
1 2ir ’ 6/11 12in Rin 2hin. 6/3 
1 4ir ’ 6/1 16ir Sin. x 2hin. 7/6 
l4in ) 7/11 Oir Sin. x 2hin, 6/11 
16in y 83 
186.4 ” 16 "2 miniurm 
e amy 4-sided 
Gir Wt iZin. x 8 2hin. 7/11 
bir +} 29 1 bir 4 hin.10 11 
10ir i 33 204r " hin.13 6 
Lili 311 l4in. x 10 13/6 
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4 


A NEW DESIGN FOR 1955 w Hum level 66 D.B. down. Certified 
HIGH GAIN “ PUSH PULL OUT- a L total harmonic distortion of only 
PUT.” BUILT-IN PRE-AMP. TONE : 0.35% measured at 10 watts. Com 
CONTROL STAGES. INCLUDES parable with the very best designs 
7 valves, sectionally wound output ’ SUITABLE FOR SMALL HOMES 
transformer, block paper reservoir om 2Fs OR LARGE HALLS, CLUBS 
condenser, and reliable small com- ; ’ mee GARDEN PARTIES, DANCI 
ponents AN INPUT OF ONLY ; : HALLS, etc., ete. For ELECTRONIC 
20 millivolts IS REQUIRED FOR ; : i . ORGAN OR GUITAR For 
FULL OUTPUT. THIS MEANS : ; STANDARD OR LONG PLAYING 
THAT ANY TYPE OF MICRO- j i ; a RECORDS Size approx. rain, * 
PHONE OR PICK-UP IS SUITABLE = . re? 10in. =< gin. Weight 20 Ib. Power 
[wo separate inputs controlled by ‘ ‘ ae consumption 175 watts. Outputs for 
separate volume controls allow simul- . , 3; and 15 ohms speakers. The kit is 
taneous use of “ Mike ” and Gram., or complete in every detail. Chassis is 
Tape and Radio, etc., etc. Individual fully punched. Easy to follow point 
controls for Bass and Treble “lift” and “cut.” Six to-point wiring diagrams, are supplied. EXTRA HIGH 
negative feedback loops giving total of 24 D.B. Fre- SENSITIVITY, HIGHEST QUALITY for rT) ‘ 
quency response + 3 D.B. 30-20,000 ¢c/s. Or assembled ready for use §0/- extra Guns. 
H.P. Terms now available on request. Cover as illustrated if required, price 17/6 extra plus carr. 7/6. 


STENTORIAN ” High Gdelity P.M. Speaker, A PUSH PULL 3-4 WATT HIGH-GAIN R.5.0. Al 10 WATT “PUSH PULL” HIGH 
, 10 watts, 15 chm (or 3 chm) speech pa ya AMPLIFIER FOR 62/19 6 FIDELITY AMPLIFIER 
6 quality epeaker at © low prise te reg ve | For mains input 200-250 ¥. 50 c/s. Complete kit of parts o 
mmend this unit with an amazing performance, | /0) ito et -to-polnt wiring diagrams ont (nathuctinse | With Self Contained Pre-amplifier and Tone Control. 
Amplifier can be used with any type of feeder un 
This le not AC/DC, with “ live’’ cha 
with 400-0-400 ¥, Trans. Output is for 
MIGROPHONES. crystal, band or Desk type, good | (We can supply a very suitable 10in. unit t 27 
quality Acos, §0/-. Stand type with base and adjustable | The amplifier can be supplied ready for vst {- 1 + 25/- extra 
stand, £6/19/6. Both suitable for use with our amplifiers. | pus) descriptive leaflet, 64 


PLESSEY 3-SPEED MIXER AUTOCHANGERS wit» 
high impedance magnetic pick-up with duo point alloy stylus 
for long playing or standard records. (Will play 2,000 
records before replacement stylus required.) Brand new 
cartoned, guaranteed. Limited stocks at only 10 gns., 


plus art 


H.M.V. LONG PLAYING RECORD TURNTABLE 
COMPLETE WITH ORYSTAL PICK-UP (SAP- 
PHIRE STYLUS). Speed 33) rpm BRAND NEW 
CARTONED. Only €3/19/6 (approx. half price). Carr. 
} For 200-250 vy. A.C. Maina) R.8.C. mAsTeR INTERCOMM. UNIT, with proves 
for up to 4" Listen-Talk Back Unite ’’ individually ewitebed n Stes, whilet Scien ant to al Py 
A high gain amplifier bles speech and other sound sie amplifier rilet having sufficient output to fill « ama 
8.5.6. 4-5 WATT HIGH GAIN AMPLIFIER yy from the rooms containing remote contro! unite '#!!, le the ideal amplifier for the quality enthusiast who 
TYPE AS to be heard at the er control The unit is ia kit torn knows that though the average listeing level ie less than 
and point-to-point wiring diagrams are « App ied A walnut ne watt it ls necessary, for the very highest quality, to 
veneered wood or Brown Bakelite cat ie ineluded have an output of at least ten times thie igure in order to 
Mains input is 204 iv. 5008. HT 00 y, CHASSIE ttain completely distortioniess reproduction of eadden 
18 NOT “ ALIVE.”’ Ideal for use as “ Baby Alarm ud sounds 
Sound amplification 4 watts. Price ov 2519/6 Lister The layout of the components has been planned to give the 
Talk Back Unit’’ in bakelitg or walnut veneered cabinet very maximum of performance with the mintm of 
can be supplied at Q5/- each. Full descriptive leaflet 94 onsteuctional effort Large eatety factors in every com 
The Master Unit can ts supplied assembled and tested for | bonent, A.C. and HT fuses, punched chassis with baseplate 
30/- extra screened input plugs, valves, and with easy-to-follow point 
to-polat wiring diagrams. The only things necessary to 
build thie super instrument are « soldering tron, screw 
PERSONAL SET BATTERY SUPERSEDER KIT. =r a io everything else is supplied down to the 
t pul en 0) 
Two independent Inputs are provided with two assoviated 
independest volume controle eo that programines can be 
mixed together tf desired, such as microphone announce 
plete with cum Por mente superimposed on « nical progre 
valve receivers requiring | independently controlled microphones, of even just gramo 
phone /radio, fading over from one the other. Variable 
bere ft and cut with variable treble ft and cut tone 
controls are Dtted, giving full long playing record equaliaa 
horns tion for uncorrected pick-ups. They are aleo provided so 
that the user can alter the tonal values to suit hie personal 
taste and surroundings Because of t large begative 
feedback employed the output tranef 
designed that it provides all the apecified power e 
A high silive 4-valve quality amplifier for the home : large variations of loudepeaker im 
small club, ete. Only 50 millivolts input is required for full provided for 5 ohm and 15 ohm ke 
sgt = _ yp dtangg at AAW zt | HT. and 1.7. avaliable for the supply of « Radio Feeder 
~ aod practically ell mikes. ate Bass and BATTERY SET CONVERTER KIT. 40) parte for vas 
controls are provided. These give full lon verting any type of battery recsiver to al) mains. A : 
record equal sation , Hum level ie negligible * being ae B. | 250 ¥. 60 o/s, Kit will supply fully emoothe . Man'mum tapes ter Sell out Y a2? eeiivetta 
D.B. of negative feedback is of | 90 ¥. OF 60 ¥. at up to 40 mA., and fully smoothed Frequency reeponse + 3 DB 50-20,000 cycles 
wh. ond LT. of 68 ¥. 154. ts evetiahte ae 2 v. at 044. to 1 «. Price complete with olre " . Negligible hum and distortion 
lio Feeder Unit, or Tape Deck preamplifier, “Oo only 46/0. Supplied ready for we for 89 « For A.C, mains input 900/230/260 ¥. 00 o/s 
nput of 200-230-250 v. 0 e/a, Chassis co > j i . 
amaiete in every detail! and includes fully MPLETE Kit of Porte £7) 19 6 a 
. with green crackle finish at. ELIMINATOR AND TRICKLE CHARGER Supplied assembled and tested for 45/- extra 
‘ wiring diagrams end instruction» with case, Mains input 200-250 ¥. Outpat 126 + ASSEMBLE: ITs 
Exceptions! value at only €4/15/-, or assembled ready for 4° mA, and 2 ¥, § &. Price with ciroult, 20/6 HY. TERMS AVAILABLE OW Lada D> UN 
me 25/- ext us 3/6 cart Or io working order, 97/6. 


All parts for an“ All Dry 
Battery Eliminator, Com 


ant i4 


emoothed 


Six Negative Veedback Loops 


FOUR STAGE RADIO FEEDER UNIT. 
Design of o HIGH FIDELITY, L. and M ave 
Uait with self-contained heater supply and thorough 
feeoupling Onty 250-400 ¥. 15-29 mA. HT 
from main amplifier Three valves and Low 
Germanium Diode Detector, Viet topped reponse char 
acteristic, Loaded H.F. colle, Two variable Mu controlied 
H.F. stages, 5 gang condenser taming, Cathode folk 
output stage. Hwitch position for Gram. and Gram 


32 THE CALLS. — LEEDS, 2. =f Fg a 


n Unite naiine ’ 


wion Size 11-4-7htn Ilhustration, ful) set of to 
Terms C.W.O. or C.0.0. NoC.O.0. under £1. Postage !/- extra under 10/-, 1/6 extra alow vias yp Seal call Soeees aoe individealis 


under €2, (1 extra under 63. Full Price List 6d. Trade List Sd. cmd parte list This « wilt for « 
Open to Callers: 9 a.m, to 5-30 p.m. Saturdays until | p.m. Gaeiee Dial ps Pind oe wy — coun Gan jdt ar 
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HIRE PURCHASE 
We are pleased to announce sévan- 
tageous bire purchase facilities on 


any single item over Ask tor 
details mentioning w you «re 
terested ir 


22 SET POWER UNIT No. 4MK1 ZA104678 


18, TOTTENHAM COURT ROAD, ‘LONDON W.1 Merges 


VALVES ‘ " 
MUSeum $929 0095 ‘ 7 alvee & 
Pa A f : 
Alls s specially selected for quality and value. Prompt Service Money-back guarantee It will pay you . 
vie ew rebuilt shop premises. Situated 60 yds. only n Tottenham Court R Tube’ (Genuine L? RECTIFIERS TYPE RE » oon 
range ¢ nthe 
RECORDING EQUIPMENT — x " 76 
SPECIAL PURCHASE OF EX-NEW ZEALAND vw. ts 
’ » FW 1Ls 
ARMY TRANSMITTER RECEIVERS ; eM ae 
: $ ; - . PW. be ‘ 236 
on | . " TYPE uk. wu CHARGER TRANSFORMERS t 
rh tantia bs 9/9 
in « , unte 11/9 
late . . at 17/6 
£16 16 70.6 25 - 
Pv. } ( : STEEL INSTRUMENT BOXES 
a3.—W we . ed in | Cor 
tr x * : aa @ . “ ew stein ar : t 
“ ” Mea ‘7 . 
mulness £35 ves s 7/6 
tive 20 l > “6 ei 
ns : e ® @ 9 Bae ® ° . BRAND NEW C.R. TUBES “ 
» 4 , . ‘é ma fa rer L4KP4A » t - 
aot . y at ‘ 
. . abiy + al seale ” te 
we . , » .  £13/19/6. SORRY 
wn . : 6K i AL CALLERS ¢ y 
auy t 
(in the e a ’ “4 Mea i 
4. veal 26196 ; ¥ * aayeng AMERICAN INDICATOR UNIT TYPE 
stat £3/8/4 . . rat i . BOO20A : « r 
woud wt . ; . ‘ 
We pies be REMOTE CONTROL UNITS : 3.5% cat 
n 9/18 a ‘ " t of ema ‘ 
‘ a £21616 Thee « origina ntended ‘ . 4 " 
rr ' ' r ' ' r “ ae 
eu "7 . © tor . « mr : . 65 
SPECIAL PURCHASE. We can offer strictly rw edinary Loren bats ang 6-VOLT VIBRATOR PACK Es-W 
limited eupoly of ‘* Limpet " telephone tape . ener t Pr e for « * 15 ; 
recorder attachments Simply stick rubber . ' oan be ppiie “76 rc wee 
suction pad to base f telephone & a . t ‘ rt wh Kim J, 
into input-jack a your ape re der af perating . . . is - 
This automatically records ne teleph . 
eonversstion Our price absolutely e piete . a ther epares are availa . ee 
with lend ack plus. 17/6 only, pos > aan cuaebes ont Saee os . | POWER PACK TYPE 30) 
Iree 1 k 
Mnutacturer's surplus high rysie . : . 
microphone fo f A tew METERS " = ot : 
only at 50 post tree We ain ve a rS.D Siz6e Type ; Price te O78 4 
limited number of Ronette Type ZA orysta “ ' a] 50 : me “ 
microphone iaserts at 24/6 . DO. 3 Mi 45 X 
ROTHEREMEL " “ “ J 136 BS UNITS . 
inserts 7/6 « 4 a MA 186 : . 
> ; ‘ t “ i76 ype 24 “ s 
y. 8 A D S) . 5 Type 26 M 196 
SPRCIA ‘ GC. 2 ’ 22 6 Type 27 45 eriat 

‘A I ; MA 27 6 Type 26 M 

‘ DA ' vu “36 5 ‘ ‘ " 

A I 7] Mu i" ft te 
have a ‘ Do. % M 10 wrriaage r 30 /- ew 
legrees " DA Mi ri 76 A nite Poat I 
tion . ‘ DA t w k 76 TEST aarae ~ ax AREY eadings 
Price 12 6: a ’ nA DA Mw a6 DA 
VIBRATOR PACK i { ‘ DA “ 76 5 and Aa 

\ : A D.C. 2) ag 10 ong ete a 
plat ° 76 . . a 10 , g strep. 19/6 Pa 
RILS6A RECRIVERS ara . " +. . $. rasa TRANSMITTER UNIT - 

. “ £7/19/€ , ” ; , ranges 
Pully « 4 . ¥ 106 ‘ = *k ¥ 
ataue ' a ’ M 66 Abe a 
—~ 46 " “I 126 % 4 ve eters 
new 8 ‘ £11/10/6 ; Ad } ~ - w as use. Price 39/6 - 
cither ' ‘ tir MA 176 . acking 
' M 15 BATTERY CHARGER 6/12, 4A. Attrr 
Pius i . au ; , af) - - . . 
mils RECEIVER UNIT ' re. FR. = Flush } Mi. = Moving , one ov ball 
. oo : METER RECTIFIERS, 1 mA 8/6, 0 A , “86 aranteed. £4/19/6 
pote oy HEADPHONES. [rand new <a 
ee ve Rx-W.D CATHODE RAY rUREs are. t tu “4 ' ‘ j > suatetes 
sy,’ 35 pA-——tdeal for om reen at 3 . ' 7/4 t HE . - 
a bargain ot 16/6 . iat aatell wad . ~ : : 26 4 — 
and | “ oe af rand new, in origina . . . » me & . . w A 
REORIVER TYPE 6/75 ’ wa ond carriage for ar : . tance 
eth ' ' . , . 

ary a : AMERICAN TRIPLET? MULTI-RANGE TESTMETER. Housed in sirong wooden case with |” I 
euperhet arrying handle. Case size 10in Gin. deep. Meter 4 rectangular type, with ©O-AXIAL CABLE 
6 valves ne ry ’ 50 microamp basic movement. Knife-ed needle. Incorporating the | wing ranges re 64 er 

e ' 06-6000 volt D.C. 7 ranges, 20,000 ohms per volt. 06-6000 volt Di ranges 1000 ohms ’ t.e v * 
27/61 per volt 6-6000 volte A.C. 7 ranges, 1000 obms per volt 0-12 ames. D. ranges, 0-60 VOLTALYTE volt 60 amp. ACCUMU- 

‘ sMITT PORTION megohm resistance, 3 ranges 12 to decibels ranges. 0-6000 » pul meter L ATORS rt LTI a ATE 
BRIICS TRANERITTER POS ranges, 1000 ohme per voit. Each instrument is ia nearly new cond as been thoroughly gh at 
the ~ overhauled, and is supplied ready working, complete with battery and test prods. Price | 9:6 at 28/6. post 
nt £11/10/6 plus 3/6 p. & p. BLP. Terms availabdle 
trans! TRIPLETT RECTANGULAR METER. (in. senile. Koile-cdge need movement | BRANDENBURG E.E.T. UNITS 
yuanti 12/6 0-100 micro-amps. At present graduated for multi-range meter Brand new in sealed 6 ens - GO ens 39 - 
#4 VOLT ROTARY CONVERTER artens, 00/- plus 2/- 9. & ». 55/-~ Wir arr t 
a | STOP PRESS |! ! 
, N 3 TRAN RECEIV 

bin 2)" ROUND FLUSH MOUNTING METER by WESTON, biank scale ready tor re-engraving, | wALUIE TALKIE. Hance SceIvER. 
Comp! PSD 650 micro-amps, brani new 27/6 only ~ na " 
Lamp tr 2.6 with valves at 9O/-, in ver 


Please add postage under £1. C.O.D, or Cash with order. C.O.D. charge extra—open 9 a.m.-6 p.m. Monday to Friday 
a Sorry but we close at 1.0 p.m. on Saturday a 
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UNITELEX GENERAL PURPOSE AN- 
PLIFIER MG4 AND MG4A 


For Gramophone aad 


guitare 
all types 

electronic 
musical ip 


low signal-to-noise 
r speakers 
Valve 

a Overall 

4tic fin. high. Wet 
» is & hard and durable 


29/19/6. Both 
ed leatle ailable 

Latest “ Elrico 
t ) Superhet for 
and Trawler Bands. Very 
inated black and gold dial 
se with any amplifier. 15 gms. 


~ RP 


tageous bire 
item 

mentioning 

aterested in 


purchase facilities on 
over £5 
what 


Ask tor 


you are 


HIRE PURCHASE 
We are pleased to announce advan- 
L 


AUTO-CHANGER, long 
with ©. and D. high 
ty h mited qua tity at €17/10/- 
ay 7 ’ s avellsbie 
ANOTHER GRAM UNIT BARGA 
Collaro RC/S31-4 rece aut 
for 78 » Brand 
eeparate plug-in magnetic 
£88 plus 5/- p. & Pp 
Collare AC 514-4 ¢ record playing ¢ 
for srt b 


oul new i 


ATEST 4-SPEED 


» changer 
complete with 
Our price 


head 


arate plug-in magnetic 


© £4/12/6 plus 3/-p. & p 


* CONTEMPORARY A weli- made 
Cabinet ght wood, made eaperially to 
with this type of furniture 
board ts twill mw 
Ratio Ch hange 
3 isin. « » bieh. Price €8/1B/-, 
plus 10/- post and packing 
DECOA LIGHTWEIGHT PICKUPS. Com 
plete with either standard of L.P. Oryetal 
mpl te with Rest and 
os, 32/6 plus 1/6 PF. & 
latest type, as above 


er head 47/6 only Plus 


The motor 
cormmodate mort 


Cartridge insets. ¢ 


leatherette finish 


with chrome 


ked to « strong 
purposes 


tin. high, 65/-, 
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a this anit fo- constructors 
N.B.—Vaive line-up is GAM6, 12AH8, 2-6BA6 and GALS 


THE “SUPERIOR” FOUR KIT. 
four-valve receiver 

“ 

very sue 

required 

Valve line-up 


components are oy 
26407, 6X50T and 4 
Chassis ready drilled. Cabinet size, 

x Wie. wide. Maximum depth ot tase, 
Sin., tapering to Sjin. at top. Mloping 
front. Very attractively finished to light 
walnut and peach Kach component brand 
new ani tested prior to packing. Complete 
instruction booklet with practical and 
theoretical diagrams is provided. Booklet 
available at 1/6, post free. Our price for 
complete kit, €6/9/6 11! Please add 2/6 
packing and carriage If preferred, we 
can suppiy Cabinet Amembly only, com 
prising Cabinet and bracket wavechange 
switch, dial, pointer, drum pulleys, drive 
spindie, drive epring and knobs, at 45/-, 
plus 2/6 packing and carri 


Gs ere 
& = 

ur Kite are even supplied with 

sufficient solder for the job. 


a 


THE B.C. GRAM REPLACEMENT CHASSIS KIT 

To meet the very great demand for this type of receiver, we have produced this unit For 
Long, Medium, and Short Waves. Vaive line-up CXS Prequency changer, 6K7 LF 
Amplifier, 6Q7 let Audio, Detector and 

A.V.C, 6V6 Output, 6X5 Pull-wave recti 
fier. For A.C. mains 200/290 volte. 4 watts 
output. Excellent quality. High sensitivity 
Provision for gram. Attractive illuminated 
black, red, green and gold dial for hori 

sontal tuning. Pour controls are: Tuning 
L/M/3/Gram. Vol.jon/ot, Tone (variable) 
OChassia size: 13jin. « Shin. « @fin. Dial 
oize 10in. « 4)in, Assembly ie simplified 
by the ase of « 3-wavehand col! pack, and 
pre-aligned 465 Kes, 1.7. transformers 
high-grade drop-through half-shrouded Mains 
Transformer, with voltage adjuster panel 
This chassis can easily be assembled in one 
evening Iliustrated pamphlet with full 
assembly instructions, practical and theoreti 
eal wiring diagrame and ‘temised price list, 

/@, post free The main items for this receiver can be supplied separately, ae ander 
Jritled chassis, complete with valve-holders, A/E panel, P/U panel, tuning condenser and 
tewly-assernbled dial and drive at 39/6. | wavelaad coll pack with gram position, 
30/6, tax paid. Pair of 465 Ker LF. Transformers, 9/6 pair Yall shrouded drop 
through Mains Transformer, 22/6. The tote! cost of ALL, items purchased separately |e 
nearly £10, but we shall be pleased to supply al! the required components right down to the 
last nut aod bolt, at « special inclusive price of £8/8)-, plus 2/6 packing and postage 
set of four staal) brown and cream engraved knobs to suit Is available at 1/2 each knob 
This chassis i* « professional job in every respect and wan be seen end heard at our 
Premises. This chassis can also be supplied, ready assembled, in very Halted quanitities 
at £8/19/6, plus 5/- carriage and packing 


. RAMBLER ALL-DRY 
PORTABLE KIT 

Pull assembly details with practical and 
theoretical diagrams can be supplied at 
} 6 free. This tsa truly professional 

-valve superhet—al! dry—lor med 
ant long waves. A cream plastic top 
panel, with dial engraved in red aed 
green, adds to the very imposing ap- 
pearance of thie motel which le housed 
‘mn an abtractive cream and grey leat her 
otte covered attache case type cabinet, 
measuring only Bin Tin Shia 
Weight (leas batteries 4¢ib., with bat 
tories 6j1b. This set really bas every 
thing! Haullt-in frame aerial, high 
quality, extremely sensitive, and very 
adequate volume from the Sin. speaker 
Valve line-ap 3V4, (RS, 145, 1T4. Also 
the required components, exactly a 
epecified, including cabinet, can be # 
plied from stock at the epecial inclusive 
price of £7/7/- plus 2/6 FP. & FP. (lowe 
batteries) Uece Bver-Ready 8 © 
HT. type 8194 at 9/9. Also LT. 14 #. 
A.D.25 at 1/4 


THE “ ECONOMY FOUR” TAF. KIT 
A three valve plus metal rectifier receiver. AL 
maine 200/250 +. Medium and Long waves. We 
can eapply all required components right down 
the last nut and bolt. Valve line-up, 6K7, 6/7 
6V6. Chassis ready drilied — Cabinet size iin 
by Gin. high by bin. deep-—Ohe of ivory 
brown bakelite, or wooden, wal finieh cabinet 
Complete instruction booklet with practios! and 
theoretical diagram. Each compuvuent brand new 
and tested prior packing. Our price €5/10)- 
cormplete— Remember thie set le being demon 
strated at our chop premises! We pre y claim 
that our fully Ulustrated instruction bouklet lx the 
most comprehensive avallable for thie type of rece ver—Buvk tet availetle at 1/6 post tree 
Thi, is allowed if kit is purchased later— Please, 2/6 packing and carriage fur complete wit 


DULCI BADIO/RADIOGRAM CHASSIS 
This very popular range of superior chassis can be supplied from stock. We will giatly 
demonstrate any to personal callers. Al! incorporate latest type valves 6BE6, 6HA6, 
ete. Flywheel tuning, negative feedback over entire audio section. Kngravel knobe— 
9 tone position for Radic and Gram. All are built on chassis size lijin. « Tin. » Shin 
high. Ali A.C. 100/110 and 925/206 ¥.—Dial ase tin. « 4m. for horizontal taning 


Attractive appearance 
B.3. Long, Medium, Short Waves (5 valves). Cash Price £12/12)/-. 
HP. Terms, €3/19/- 


4/~ deposit, 12 months at 17/6. 
| Stage 
Cash Price €18/18/- 


IP. Terma 


6 
B.3 Plus Posh Pul (6 valves) 
deposit, 12 months at £1/2 
Feature 


Cash Price @15/15/- 
| Pull and BF. Stage (7 valves) 


tery compa: . op 
plied at 47/6, plus 1/6 packing and 
postage. includes all required 
components, 


full assembly io 
structions 


heatphones, 
All required 
tactuding headphones, can be 
loctusi ve cost of 42/- plus 2/- p. 4 p 
ated by Eveready Bild type 
available ot 7/9. Full assembly 
available separately at i plus Od 
THE KEW RO. HIOH-TI 7 


tive vision for 
UNDIFTORTRED OUTPUT 
Price 14 ene plas 7/6. BOW AVAILA 
Parte, complete with fully 
fastructions 614/101, ploe 
Hlust rater oklet available 
a 1/6. A ~ metal co ‘, 
available, with tulit-in carrying handle 


HACF-PRICE OFFER! ! 
DEOOA SINGLE SPER) RROORD PLAY- 
18@ DESKS 83A. Kurtiy converted to either 
Standart or LP. Price with one crystal 
cartrhige of either t ° 


par 


. eaeure 

o, « Gin. Valve line ap-SAM6, 

GGN7, 674A, OP Ge Push Pull. Separ 

Ress and Treble controls, multi ratio 
output transformer for 3 ohm of 15 ohm 
speakers, Fully guaranteed|! £10/15/- 


plas 6/- PP. 

We have in stoce—Connoimear 3 

speed motors, pick-ups. Pick-ope end 

heade by Oarrard, Deces, Collaro, Ame, 
witee 


valve 4 watt 


reproduction. Measures only Thin Thin 
* ae Valve line-up BL42, BL B74! 
» for ase with one of two S-chm 
speakers, Price [Ti+ plas 8) Pa 
PORTABLE CAB . Manufactorere 
sorplas. Well made brown renine covered 
Will take any standard single ple with 
bottom clearance of Bin. Total sire closed 
Ly Siin., Atted with map 
ing bendie, 22/6 only, 


13/- deposit, 12 months at £1/69 
(Medium, Long and Four Short Waevebandt« 


Mode! B.3 Dow 
H.P. Terme 
Model B.6. 

bamtapread.) Cash Price €15/15/- HP. Terme £3/10/- 


catches 
plas 2/6 FP. and P. 


. 12 monthe at } 2. 
plas Push Pall Stege (6 valves) 
PF. Terme @4/13/- deposit, 12 


B46. Doudie Pesture Push Pull Pius RF. Stage (7 
valves). Cash Price ens. HP. Terme €5/15/6 depoott 
12 months at €1/12 
All chassis fully guaranteed 12 monthe P\eame 
packing, carriage sod insurance Illustrated 
able Saltabie speakers availalic Ak 


Cash Price 
months et 


nelude 7/6 
leaflet avail 
for speaker list 


18, Tottenham Court Road, 


London, W.1. 
H 
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The Walk-atound 


all these fine offers are on display at 
52, TOTTENHAM 


PROOPS tr.” courr nono, w: 


TEST SET 87 inscrament’ maker 


instrument maker 
Dratiedie complete including : 

POWER PAC 200/250 v. 50 cycle Power Pack 

250 v. 50 mA., with 6.3 v. 44 A., LT 

AF. OSCILLATOR RL18 oscillator 150-300 Mc/s; easily altered 
to TY or PM Bands with the use of 4 inches of tinned copper wire 
MODULATOR AMPLIFIER I'wo-valve Modulator Amplifier for 


Fully smoothed 


RL16 
PULSE AMPLIFIER. Six-valve Pulse Amplifier using VR6%5s 
TEST SET 87 can be easily altered to T'V PATTERN GENERATOR 
or to WIDE RANGE RC AUDIO OSCILLATOR as fully described 
in M. G. Scroggie’s articles in ‘' Wireless World” issues dated August 
and September 1949 

Cirewit diagrams available at 2/6 each. 
TEST SET 87 is housed in a robust steel cabinet 23in. « Bhin 10in 
high, copper plated and stove enamelled; fitted with chrome handles 


An exceptionally fine part 
50 valves 5ZA4 RLI4& £5: O: O 


and 8 VR6%Ss arriage 10 


WIND FINDING ATTACHMENT for Air Speed Indicator. 
Comprising two small counters. Two Desyn type follower motors 
(Ideal for an antenna direction indicator Size of motors 1 hin, long 
lin. diam., 6-way terminal block. Toggle switch 


ain 
i, Com gt with 


Housed in meta 


outer case, fitted with plastic 360 degree dial. PRICE 8/6, Post paid 


mh 
nr) 
+% 


R.F. UNIT(Ex-BC800) 
800, Can be con 
verted for use on 2 
metres or 70 cm. Con 
tains (3) 956 valves, eu 
Brand new in tropical 


packed cartons i 
price 17/6 Ta 4 
col ad 

Post Paid v y 


RECEIVER UNIT Ex-TRII43A. 
and P.M. Wrotham 


Jd 
FRANSMITTER UNIT Ex-TRII43A. Suitable for conversion to 2 
metres, Circuit diagram ns coil conversion details supplied free 
Price, less valves, $/-, post paix 
AMPLIFIER UNIT Ex- Ailsa A %3-stage transformer coupled 
amplifier, Push-pull VT52's output to modulate push-pull VT501's 
Circuit diagram eee, 4/6, post paid 


Suitable for conversion to 2 metres 
Circuit diagram free. Price, less valves, 9/-, post 


INSPECTION LAMP. 2 pole S.B.C. Holder with 6ft. spring loaded 
lead me onse a jin. = 4in. with on-off switch on front panel. Price 
$e and < 


OL SwiTcHes. 5 amp. |-way recessed panel type, 1/-, post 

bie MOTION DARIVE 
ration, Price 3/6, post paid 

INDICATORS. Aircraft undercarriage type with 4 miniature B.S 

holders in bakelite case, Price 1/6, post paid 

CRYSTALS by R.C.A. 100 ke's t-pin mounting Price 12/6, 


t d 

Poinren a lin. radius, fitting jin. spindle. Black bakelite 
3 for 2/6, post paid 
BLOCK CO NOENSERS. 8 mid. 600 v. W 

normal. Price 5/« i 
2 WAY switc) "Make before break. Incorporating a single pole 
3-way Yaxley type switch. Price 3/6, post paid 
Ss may wa owns 6.3 v., 1.5 A. output, 230 v. inpu 
Price 


post aid 
TANNOY PA SPEAKERS. 5 watt, 6in. diam. P.M. with re 
entrant eflle mounted in wooden cabinet with line OP trans. Military 
surplus Cat. No. 7811565, Price 20/-, post paid. Enquiries invited 


for quantities 
HEADBAND TORCHES Leave both hands free for awkward 
). M.E.S. holder, bulb and reflector, headband with rubber pad 
ttery box with 4ft. cable; all wired ready for use. PRICE 4/-, post | 
Needs 4) v. battery Vidor VOO17 or similar standard battery 
6OSN7gt 6/9 Ex-new surplus units) 807 (American) 8/6 
Dise-Sealed Triode (Lighthouse tube GL446A (1984) Boxed, New 


25/+. All pont 
© hinoso AMATEUARS should send for full details of « 
” ee " Deaf-Aids which can be converted into many = 12 
devices including 1. A Crystal Receiver incorporating a Germanium 
Diode. Circuit requires no alteration to present wiring, 2. An O-V-2 
(detector with two stages of amplification) receiver Circuits for these 
two supplied free.) edresco ** Units, all in perfect working order 
(checked by experts), complete with Crystal Microphone and incorpora 
three miniature valves, are @ wonderful bargain at only 27/6 
. Postage | See our full-page advertisement in ‘‘Wireless World,” 
January issue (Page 126 
We hove a well organised Post Grd Dept. giving prompt service. 
NOTE :.— Orders and Enquiries to Dept 
PROOFS BROS. LTO., 52, 
Shop hours : 9 a.m. te 6 p.m 
OPEN ALL DAY SATURDAY 


Reduction 40-1 Excellent for 8.W 


tropical. 750 v. w 


postman Court Road, W.! 
Thursday : 9 am. tl p.m 


LANgham 0/4! 


WorRLD FEBRUARY, 1955 


D. COHEN 


RADIO AND TELEVISION COMPONENTS 


23, HIGH STREET, ACTON, W.3 


Opposite Granada Cinema 


COMPLETELY BYVILT SIGNAL GENERATOR 


Coverage 120 Ke/s-320 Keis., 300 Ke s-900 Ke 
Mc/s.-8.5 Me's., 8.5 Me/s.-25 Me's 


909 Ke's.-2.75 Me/s., 2.75 
17 Me's.-5O0 Mcs., 25.5 Meis.-75 Me's 


Metal case 10 x 63 = 4his Size of scale 64 = 34'n., 2 valves and rectifier 
A.C mains 230-250 v nternal modulation of 400 c.p.s. to » depth of 30 
per cent., modulated « modulated, R.F. output continuously variable 
100 milli voles. C.W. a mod, switch, variable A.F. output and moving 


coil output mete Black crackle fin 


441946 ov 34 


shed case and white panel. Accuracy 
pilus or mir 


P&P. 4)- ext 


deposit and 3 monthly payments 25 - 


PATTERN GENERATOR 


40-70 Mc's. dire : atio hecks 

and ne me base equency and e@arity 

visior hanne!l alig e a che ei! and sound rejection circuits and 
vision channe!l band wide Silver plated coils, black crackle finished 
case 10 x 6) x 4] and white front panel. A.C. mains 200/259 voics. This 
nstrument w align any T.V. receiver ccuracy plus or minus | Cash 
price €3, 196 29 eposit and 3 monthly payments of 41. P&P. 4 
extra 


EXPORT & TRADE ENQUIRIES INVITED 


(N.B. Post and packing charges stated apply to British Isles only.) 


+ Both generators guaranteed for 12 months * 
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MAINS TRANSFORMER?) 
mary, 200-250 vy. P&P. 2 


through, © 


2 amp., 146. 
v. 4 ame 


), 80 mA 


wmp.. 13.6 


oo mA 


Auto-trans. (npu 
0 mA. 6 ve4 


Mains Treastormer, 

input 2) ” and 
600-0-400 ma and 20 vy. at 
” mA te with separate heater 
tranmaforus put 21 70, 220, 240 
= three times, 6, 4 


¥ amp., 45 - 


mo pregnaterd 
0. te 


Mains Transtormer, fully impregnated 
t : 40. Be 150-0 350) 
th separate heater trans 


MAINS FRANSVORMERS, 
’ od voltage 


Sin. T.V. Cabinet, front in contrasting 
veneer, size 16)im. long, Lifin 
n. wide. Complete with 
panded aluminium in gotd 
in. speaker ballie and 
at paid 


Giin. ME. Speaker, 1.000 ohm field 
1 


energised CHa, pabe 
trams fell col obur 


ae P 
K be A. Gin. MLE cr yh with O.F 
tran ‘ 440 ohms 10/6. P. & P. 2/4 
Volume Controls Long spindle 
ewiteh K, OOK, 1 meg., 26 cach 
Pat caeh 
ang spindle 
2 meg., 4+ each 
i aod 1 meg 


Volume Controls 
* ewiteh, mina 
cach 

ipt., 64. 10-110, 10-250 
10¢ 

Twie-Gans £006 Tunias Condenser. § - 

With trim 76 


Twin Gang, 0006, 
i bis 6 


Metal Rectifier “89 ¥ bo mA. 6- 


Meta! Rectifier KM2, 125 v., 100 mA 


( amy +) chime 
410, 16; 62 amp 

7 chime, tapped at 100 chime vitreous 
ass = 160 ohms, tapped 700 

1,000 chime 


T.V. Width Controls, 3/6. 


WirELEss WorLD 
RADIO AND 


D. COHEN  cevsion components 


Terms of Business: Cash with order. Despotch of goods within } days from 
receipt of order. Where post and packing cher 4 is not stated please add 
1/6 up to 10-, 2+ up to fi, ond 2/6 up to All enquiries, $.A.E., 
ists 5d. each. 
SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 
DECLARATION {IS APPLICABLE 


23 HIGH STREET (Uxbridge Road) 
ACTON, W.3. Telephone: ACOrn 5901. 


Hours of Business : 


Soturday 9—5 p.m. Wednesday 9—! p.m. Other days 9—4.30 p.m. 


T.V. CONVERTER for the new commercial stations complete with 
2 valves. Frequency :—can be set to any channel within the 166-196 Mc s. 
band. 1.F.:—will work into any existing T.V. receiver designed to 
work between 42-468 Mc's. Sensitivity:»—!0 Muy with any normal 
T.V. set. Input:—arranged for 300 ohm feeder. 80 ohm feeder can 
be used with slight reduction in R.F. gain. Circuit EFGO as local 
oscillator, ECCS! as R.F. amplifier and mixer. The gain of the first 
stage, grounded grid R.F. AMPLIFIER 10 db. Required power supply 
of 308 v. D.C. at 25 mA. 6.3 v. A.C. at O04 amp. input filter ensuring 
d signals. 2 simple adjustments 


£ A 


fr from 
only. 210). P&P. 26, 


USED 12in, TUBE, sivrninized, heater cathode-short, 1OKV max. 2 v beater ‘ 
line and B.H.T. transformer 9 KV with ferrocart core, line and width contr 

frame O.P. sean coils and 12in. perepex excuteheon. 26/17 

As above but with 12in. nom-aluminized tube KV max 

GENERAL PURPOSE 3-IN-]) MAINS TRANSFORMER yut 200 "25 Ree. 200 ¥. 360 mA 
6.4 ¥. 4 amp. twice, 2 v. 2 amp, 500 ¥., 300 mA., 6.5 ¥. 4 ame or 2 amp. Auto-trans 
former, 110, 250 v., 250 watt, 19/6. P. a PF. 3,6 


HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer, 00ft, on 
aluminium «pool, 8/-. 1,200ft. on aluminium «pool 17/6, post paid 


PLASTIC CABINET, a illustrated, Li} © 6) Siin., in Walnut, Cream and Green 
polished Walnut complete with 


chassis, 2 wavebend scale 
wave-band 


complete with 
51 ree. winding 


with superhet chassis, 93/6. 


od metal rectifier, 290 v. 60 mA... ee 
gang with thames 66; Mak tT 
coils, 5y/- molete exdiovt. valves 
vib and cir walk, "46: heater trans, 6/-; 
volume control with switch, 3/6 
change switch, 2); 92 «92 mtd 4 
condenser, ]/+; resistor kit, @)-; condenaw 
kit, 4- 
Cyidon 5 channel T.V. Tuner, uses EVSO and IAT? lene valves, 12/6, pov paid 
Chassis, 5 vaive A.C./D. 3 wave-band superhet 105-25 19-40 200-550 and 
1,000-2,000 metres, 1. F. 470 Ke. size of chamie 15 « 6) « 2hin., ome of wale 7 Solu. valve 
line-op 1001, LOPY, 1OLDL1, U404 and OP 14. Twin maine filter input, 2 dial lights and sin 
PM, 176. Pars 


CRrioO o* packs in first-class condition less oscillator section, complete 
psy -¥ tuning condenser. P.a P. 36, 
R100 


9 
c. LF.s, types 3, 4 and 5 and F.B.0., new condition, 7 6 each. 
465 Ke. Xtal for CRIO0, 12/6 
4-gang tuning condenser for CRI00, 96. 


CONSTRUCTOR'S PARCEL, medium and long wave AC. mains 290/990 &-valwe plas metal 
rectifier, comprising chassi« 10) 4) lfin., 2 wave-band seale, tuning condenser, wave 
change «witch, volume control, heater trans., metal rectifier, 2 valves and v/holders, smoothing 
and bias condensers, resistors and emal!l condensers, and medium eed long wave coil, bits 
wound, 22'6. FP. & FP. 2/6 extra, Cireult and point-to-point, 13 


CONSTRUCTOR'S 

cotupriaing chasis 124 
hin., cad. plated, 18 gauge 
vh., LP. and trans, cut-outs 
back plate, 2 supporting bra k 
te ) wave-band sale hew 
vavelenath 


PARCEL 


dations Dane 


256-0-250 66 mA . 

5 v. 2 amp. and 6jin 
speaker with O.P. trans 
Pia P46 


Battery charger, input 230 250 v. output é and 12 vole | amp. Black 
crackle finished case size 10 x 6 x 4in. Incorporating metal rectifier, 
mains on-off switch, and output switch. 2). P.& ie 

OUTPUT TRANSFORMERS. Standard type ) ohme teep.. 4/9; 42-1 with extra feed-back 
windings, 4/3. Mintatere 42-1, 3.3. Multi-rats 7,000 and 14,000. §'@. 10-watt push-pull 
6V6 matching, 7+. 90-1 5 ohm apeceh coll, 6/6. 

PUSH-BACK CONNECTING WIRE. Dux 

STANDARD WAVE-CHANGE SWITCHES 6 pie }-way, 1/9; S-pole Sway 
1/0; Opole 3-we Miniature type, long « +-pole d-way and 4-pole 
dway, 2G cach. 2 pole li-way twin wafer §/- yle L2-way single water §/-, PF. a P. td 


POTENS AND VEGETABLE PEELER 
y fi er. To suit models A200 and A700. Capacity 
4;\lb., complete — water oom. All aluminium construction, white 
stove-enamelied finish, Originally intended for adaption on an electric 
food-mixer, can be easily converted for hand operation. W 6. *. aP.3. 
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PERSONAL SHOPPERS ORLY. tt 
Rularger, 17/6; itn. 27/6. 
Orystal Diode, 16. pow 

paid 

Used Sin. Tube, with ion bore, 176 

post paid 

Line O.P. Transto 

can mounted in rubber ‘26 
Oryetal Bet, medium and long weve, io 

plastic cabinet, 16). 


Headphones, per pelr 8 


on aluminiun 
126 


Speaker Matching Unit 
chassis, 315 ohms reversible 


A aod EET. Transtormer, 14 Ky 

ferrocart core complete with line 
bo width contro! and corona ehielie 
UST rectifier winding, 35/-. 


built-in line and width control Mounted 
om small ali-chasis Overall sin 
4“txifin, EVSi reo. winding, 87/6 


line low impedance 
frame, complete with frame ane 
former, to match above, 87/6 F. 4 
2)- 


Line ond ELT. Transformer, © Ky 
ferrocart core, EY6i heater winding 
complete with scan colle and frame 
output transformer, and line aad width 
control, 28/5). Pa Pa 


As above, but complete with line aod 

frame blocking transformers, 6 Henry 

250 mA. choke, 100 mid. and 160 mid 

350 wi 580 mA. AC. ripple 28/19/6 
a. 

Valve Lo pas moulded octal Mazda 

Pasolia, oetal 

Moulder 

BiG 


16 « 16 mfd., 
52 « 82 mid. , 300 whg. 


16 mid., 400 whg., wire ends 
Smid. 500 ¥, wag., wire ends 
* mfd., 300 ¥. whg., tag ends 
6 mid. 26 ¥. whg., wire ends 
100 tnfd., 300 whe j 
109 mid., 400 ¥. whg., 200 mA, 
AC. ripple a1) 
150 mid, 60 ¥. why, 260 mA. 
A.C, ripple 
100 + 200 mid., 360 whe 
whe 


00+ 100 mid., 20 whe 
50 mid., 12 whe 
92+ 92 mid. min. 275 whe 
mid, 0 whe 
wire ends moulded, 

100 pt., 500 pf., and 001, o 7". 
T.V. Filter in lightly tinted Perspex 
wine LA xix dite, 46. 


Combined 12in mask esouteheon 
in lightiy Unted Perspex. New aapect 
edged in trown te on trent of 
cabinet, 126. As shove tor iin 
tu, 176 

Frame Oscillator Blocking Trans..4/6. 
Line Ose. Blocking Trans. 4/6. 


Tube Mounting yon ee 0) * Ato 
12in. tube clasmpe ° 


with Verue 


P.M. Poous Unit for Mazda, Min, with 

Vernier adjustment 17/6. 

Wide Angie P.M. Foous Units, Vernia 

ad). state tube, 25)- 

Eaergioed Focus Goll, iow resistance 

mounting bracket 17/6. 

lon for ym ot Kang tieh Bieotn« 

tobee pot 

ftandard o.. 

4 4 x ijin., per 

ota iron cored 

We ite ite, per pe 

lron-Cored 466 Ke. Whistle Filter, 2/6. 

6 KC. MIDORT (Fs 9.18 um 

ipin. long, lin. wide, pin. deep by very 
manulacterer Pre-eligned 

Ae per per 
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p— FNL) — || GOA Tele omens BORK 


Specification from milliamps to amps., H/W., F/B., or three-phase | 
- 1 ’ : : T.V. POWER TRANS. By Parmeko. Pri. 200/750 v. EHT6KV 
All werk fully guaranteed. Very good delivery. Your enquiries in I] (9MS) 350/350 v. 250 mA., 6.3 v. 6a. 4. 3, 4¥. for EHT Rec 


vited for large or small quantices 
Wir to Ho ' Beautiful job 4 -. carr. oai FEW ONLY 
RECTIFIERS, PENCIL TYPES, S.7.C. K/3 SERIES. 1 miltiamp a ap erage ase: a See A 
for 1.7. and E.H.T APPLICATION, EX-STOCK. SSSTERS. dh in. Flush mounting 0 mA. 0-50... OO a 
12/6 ea.; 0-15 A., proj. thermo. 2}in., 7/6: 0-9 A. hot-wire, 5/-. 


Vols Type Price 
46 


Volts Type Price 
14/8 


i TEST METER. 7 ranges as follows: |.5 v., 3 v., 150 v. 6 mA, 
8 KIS rhe _ eee 16/8 60 mA., 5,000 ohms, 25,000 ohms 24 in. dia. scale M.C. meter. Rotary 
300) «6K3/20 GI selector switch Black bakelice case, 6 x 44 = 44 fitted with 
655 Ki/25 ~«(6/8 4100 K3/160 216 } removable lid, also provision for interna t ranges can be easily 
755 KI 6- 4660 K3/180 24/3 | extended. Bargain price 30/-, plus 1/6 post 


SPECIAL OFFER, ARSE SPARES. Cabinets, complete with 


685 \KI/35 6/10 


12 v. O.C. at | amp., 6/6; 12 ¥. OC. at Zamp., 10/4, o.p. 94. 12 v _ base, feet and side strips, £4/15)- eact Pkg. and Carr. 5 Set 
OC.  dam>., 15s, op. | 2i v. D.C. at 4amp., 17/6, p.0. 1/3 } of 14 valves for “'D "’ or ‘ LF "’ model receivers, £5/10/-, Panel 
fav. O.C. ot 6 amo., 25), 0.0. 2 12 v. D.C. at 10 amp., 40/-, p.p. 2/6 i} escutcheons, 72/6 eact “OD” cype LF. . 126 eact Geod 
24 v. D.C. at | amp., 12/6; 24 v. D.C. at 2 amp., 21/-, p.p. t/-: 24 v selection of Spare Coils available for “ D " Model, 7/6 exch 


| apes Wi Tranet ormers } for “DD” or “ LF,” 37/6 each 
i} ee ee 
CRYSTAL P HAND MICROPHONES Complete with lead and 


nlug High auality, very sensitive, chrome finist List price 2 gns 


D.C, at 4 amp., 30/-, p.p. 2/-; 24 v. D.C. at 6 amp,, 35/-, p.p. 2/6 
VALVE TESTER, TYPE 4. 209/230 v. A.C. input. Ex-Gove., in 
good condition, with descriptive book containing circuit diagram of 
instrument and how to test valves from 1.44. to 40 ¥. With valve ll Our price 24/*. Few only 

holders for Gric., 4, 5, 7 pin and Octal, U.S., 5 and 7 pin, 1/Octal, side 

contact, large Brit., 4 and 9 pin. Acorn and diode. Housed in sub || COPPER WIRE. 14G H.D. 140fc. 15/-, 70f. 7/6, postage and 
stantial wooden case. Price €7/19/6, carriage 10/- extra packing, 2 Other lengths pro rata 

WESTON ALL-PURPOSE A.C/D.C. TEST METER, MODEL SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair. 807's 
6.465. 1,000 ohms per volt. New and unused, complete with leads and 10/- each or 17/6 pr. 931 A, 45/-. 8298, 60/- Z40 35/-. 813's 80). 
batteries. €8 each only, o.p. 3/6 STREAMLINED BUG KEYS By facturer List 
WESTON BATTERY OSCILLATOR, MODEL 6.692. TYPE 2. over (4. Our price 45/-. AIR SPACED COAXIAL CABLE, 
Also new and unused. Coverage 100 ke's-26 Mc/s. Audio output 
aoorox., 400 c/s, Available at che ridiculously low price of only €5/19/6, 
p.p. 4/6. (Oscillator complete with instruction booklet.) 
TELE*HONWE L/SPEAKER No. 2 (By Vitavox). This is H/Duty | 
éin. P.M. 15 ohm S$/C. with 600 ohm built-in Link Transformer, housed Carriage paid on all orders over £1 except where stated. Please 
in strong wooden case £1/8/-, carriage 5/- i] nclude small amount for orders under £1 

VITAVOX PRESSURE UNITS Heavy duty, P.M. 20 warts | 
Brand new. €4/9/6, carriage 5 | 


TRUVOX !2in. } OHMS P.M. SPEAKERS. Brand new and boxed | CHAS. He YOUNG, G2AK 


39/6, post paid 
ROTARY CONVERTERS. |2 v. D.C. input 230 v. A.C. output, a Dept ‘W’ 102 HO-LOWAY HEAD, BIRMINGHAM I 
Phone: MIDLAND 3254 


109 watts. Brand new. £4/17/6. Ditto, 24 v., same price, carriage 7/6 i] 

AN/APA-!| CATHODE RAY INDICATOR AMPLIFIER UNIT | 1} All callers to 110 DALE END, BIRMINGHAM 4 
' - ad ’ 

i] Phone: CENTRAL 1635 

iL 


Complete, comprising OF, BP! C.R.T., 7-46SN7GT, 1-6H6, 1-666 


150 ohm (normal price 3/11 per ft.), 20 yd. coils only. €1 per coil, 
post free 
NEW MULLARD QUALITY AMPLIFIER chassis, and all 


i 
| 
| 
specified parts availa from stock 
| 
| 


Please print your name and address All Mail Order 


1-2X2, 1-6X5, valves. Gargain value, €4/19/6, plus 10/- carriage | 
TUNING UNITS (EX-U5.A.) Types available, T.U.68., T.U.98. = — — = a ——S 
T.U.268. Good condition, soiled cases, 19/6 each, p.p. 3 | 
AC/DC SUPPLY UNIT. (5.T.C. SELENIUM RECTIFIER). Complece 


with Mains isolation transformer, fixed and housed in strong metal ’ 
cabinet. 250 v. A.C. to 200-220 v. D.C. @ 3-4 amps. Ready to use for SAMSO N Ss — ——$————_ 
46/10/- only, carriage 10 | 
CAR RADIO TRANSFORMERS. |2 v. ex-Philco, 300 v. HLT. a | SURPLUS STORES 
90 mA. Brand new and unused. Only 12/6, p.p. 2/-. 12 v. Oak Vibrators 
4pin UX. base, new and unused 7/6 each., o.p. 9d GPROLAL OvrER A@ a T , Te ae : ! 0 ¥. Bee 
TRANSFORMERS PUSH-PULL OUTPUT (BY PARMEKO) sRAnD wEW MFTERS BY “PAMOUS MAKERS 4 ' flush M1 Ammetere 
25 watts for 6L6 valves. To match, 3, @ and 15 ohms. New and unused 0-40 amet a7 4.1 ; flush MC 0-400 mA., 30/-, PLE 
29/6, p.p. 2/6 | 15/- eA, a 
R.1155 COMMUNICATION RECEIVERS. Individually tested and | | pearemanr © wert LABLE Ps Saga i oo SS See See 
despatched in good working order Cases slightly soiled. €8/19/6, EXIDE | S35 Ah —— s sletors, oe : WT 
carriage 10 | t construction and te. 7/@, PP. te mani TURE ACCUMULATORS 
RECEIVER TYPE 107 in good condition. Freq. range 15-68 metres vv Af we “ oo. & t on "ne ~~ . "ne weight. Sitin. 
continuous, designed to operate on 6 v. battery. Limited quantity only yp ag hy ’ a1 ‘ ,- AS, Wt .. we ont 
C76, plus 10/- carriage Fx ARMY MEDICAL mypoDeiaic syRinor Bra " | with pee 

. TRA - ood 49 7/6, #, tin of 5, Bis, PLP. 6d 
aah Aan rome mg a . ven Gna ewe Amtimican “ VOLT 90 AH. 15 Pare ‘CAR BATTERIES. ice ined ~ 

. ; £219 

HALF MILE OF TWIN DON “6” TELEPHONE WIRE. PRic HETT AND. GOLD STORAGE BATTERIES Ah. Built ip teak 

> > . f £ 
a SP SESE PTS Se One Crem, avenge Mis, Sagas AMERICAN | AIRC RAFT SATTERInG M4 volt 11 A y Willard. Sise Sie. x 

50 
HIGH-VOLTAGE TRANSMITTING CONDENSERS. Hank AMERICAN CR TUBES OP1. Brand new, 99/6 6. CRT Type Ne 
Pot Type (25 pl. 8 kV.) (40 pf. 9.6 kV.) (S00 pf. IS KV.) (600 pf. 9.6 kV.) i : th wr. 4 R.F. UNITS ‘ 0 Mc/s., complete 
(750 pi. 15 kV.) Any type, 3/6 each, p.p. | with valves, brand new. 15/-, PP. 2 ‘ 
I “et INTRO TOR: TYPE Incorporat 

TELESCOPIC AERIALS. Min. length i2in. Max. length 48in foe talvo mow ae pe og 
Suitable for car radio aerials. 6/6 each, p.p. 9d e sborater t. 65 s 
CATHODE RAY TUBES METRO VickEns MASTER VOL [METERS ‘ M.i¢ 
Type 3BP! 3in., new and unused, with base and screen, 42/6, p.p. 2 ion pei ‘yo 25 Ps amt 7 7 ere, Sia 
Type VCR 138 (ECRI5) ein With screen and base, in new and Howard Butler MO. Wullt tn . ake lite case, 29/6, P.P 
unused condition, 42/6, p.p. 2 HEAVY DUTY AML mY TRANSFORMERS Pri. 44 . h atepe of 
Type VCR97, 6in., ex-equip. in good order, 20/-, p.p. 3/6 ervalive at we r “ Half the at las 
VCAXI3I, tin. C.R.T., new and in perfect condition. Miniscope re = e obtal ee tee 26 10 es ‘10 ; — © was. ON = 
lacement tube, etc., 35/-, p.p. | -m sna wo f - £65 ait ons . : 
— CV 1526, din. 4 v. filament, 3,000 v. anode, complete with . a a5 arr. 4 . yi m . 
base and mu-metal screen, 20/-, p.p. 2/6 ted at 10 amps, 25 . Pri. 20 . v. 8.7 amy £5. 15/- 
PHOTO ELECTRIC MULTIPLIER CELLS. TYPE 931A. €2/10/-, A.M. HT. TRANSFORMERS. | —— 6 kVA, 65 
pe. Also 931A complete on chassis with multiplier network and 1154 TX 4.7. TRANSYORMERS. | Hn : O mA 
two 632 vaive-hoiders, etc., €3/10/-, p.p. 2/- cart, 4 35 
4 CORE 3/036 “ METAFPLEX.” VIR. in flexible cubing, Ifth ADMIRALTE SOUND FOWERED HAED SSTS eries required, 17/6 
dia. overall, 2/6 per yard., p.p. 2/6 
SIEMENS HIGH SPEED RELAYS. Twin 1,000 ohm coils, perfect ——es ij§67 171 Edgware Road, ——= 
condition, 15/-, p.p. 6d _— w2 
2,000 OHMS H/R. EAR PIECES, 3/6 each, p.p. 94 ondon, VW .4, Tel: PAD 785! 
BATTERIES H.T/L.T. Heavy duty layer type. 150 v. tapped at 
67 v. H.T. LT. 44 4. Perfect condition. Size Din. x 4hin. x 4hin 125 Tottenham Court Road, W.t. 
4/6, p.p. 2/6 Tel.; EUS 4982 


15 LITTLE NEWPORT ST., LONDON, W.C.2. All orders and enquiries to our Edgware Rood branch, please. This 's open at 


GERrard 6794/1453 = 


TRADE ENQUIRIES | 
INVITED 


WirELEss Wor_p 


a Of oe 


FOR ALL RADIO BARGAINS 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


AMERICAN “WESTON” OSCILLA- 
TOR TYPE 776. 50 Kc/s-30 Mc/s. Modulated 
or unmodulated R.F. output. 
audio output. Max. output vol / 
110 vole A.C. operation, €12/10/- each. 


METERS. All brand new and boxed, 0-1 m/a., 
desk type, fitted with 2jin. scale. Res. 100 
ohms, 25/-; 0-1 m/a., 2hin. round, F/M., M/coil, 
22/6; 0-5 m/a., 2in. square, F/M., Micoil, 76; 
0-10 m/a., 24in. round, F/M., M coil, 10/-; 0-100 
mia., 24in. round F/M., M coil, 9/6; 0-150 m/a., 
Zin. square, F/M., M coil, 7/6; 0- m/a., 2in. 
square, F/M., Micoil, 7/6; 0-200 mj/a., ‘Ain. 
round, F/M., M/coil, 10/-; 0-20 volts, 2in. square, 
F/M., M/coil, 7/6. 
AMMETERS. 0-1 amp., 
R.F., 7/6 each: OS amp., 2fin. round F/ 
R.F., 7/6; 20/20 amp., 2in. round F/M., 6/6; 
0-30 amp., 2in. square, F/M., M/coil, 7/6. 

A.C. vouvearen. 50 CYCLE. 0-15 volts, 
2Ztin. round, F/M., 8/6; 0-20 volts, 2}in 
round F/M., M/t., ie ‘6.300 ‘volts, 2pin. round, 


2gin., projoent 


R.115S COMMUNICATION RECEIVERS 
Individually aerial cested 


BRAND NEW in origina cransit case 
£11/19/6 each 
BRAND NEW but shop soiled £9/19/6 «a 
USED MODELS but in perfect working 
order £7/19/6 each 
A combined power pack and audio output 
stage for A.C. mains, can be supplied with 
a receiver for an extra cost of 79/6 each 


FIM., MIL, Biles 0-300 voles, Sin. pr 
M/l., 5O/-; 0-300 volts, 34in. ML, housed in 
wooden case complete with two test leads, 
39/6 each 


MICROAMP METERS. 0/100 2jin. flush 
pane! mounting, scaled 0-1,500 yards, first- 
grade instruments, brand new and boxed, 
42/6; ditto, scaled 0/50 microamp., 62/6. 


CERAMIC TRANSMITTER SWITCHES. 
Extra heavy-duty silver contacts, Jin. dia., 
| pole, 6 way, 3 bank, 9/6 each; | pole, 6 way, 
2 bank, 6/6 each; | pole, 4 way, | bank, 5/6 
each 


TYPE 4 WAVE 
METERS. Cavir 
tuned absorption wave 
meter covering 200-22C 
megacycies, brand new 


CHROMIUM PLATED TELESCOPIC 
AERIALS. Min. length !2in. extends to 48in 
ideal for car radios, etc., 7/3 each 


SOUND POWERED MICROPHONES 
AND RECEIVERS. No batteries required 
Just connec: wires to speak or listen, 3/6 each 


HEADPHONES. 

* Northern Electric,” 
50 ohm coils, complete with P.! 
10/6 pair. 


RELAYS. 


Brand new, Canadian 
finest ever produced, 
Jack Plug, 


Polarised, twin 600 ohm 
8/6 each. We stock all types of relays, 600 
and 3,000 types, heavy and light contacts 
including platinum. Send us your enquiries, 
we are the cheapest in the trade 


Six FOOT P.O. RACKS 
Channel, 79/6 each. 


coils, 


“ar 


and boxed, lied 
with VU39, “SP6I, 
EASO and CVS! magic 
eye tuner, 29/6 each. 


MAINS TRANSFORMERS. Aili 230 volt 
50 cycle input. 250 x 250 vole 1580 m/a., 4 vole 
3 amp., 9/6 each; 500 x 500 170 m/a., 4 volt C.T 
4 amp., 3,000 vole insulation, 22/6 each; 670 x 
670 volt 200 mia., 6.3 volts 4 amp., 5 volts 
3 amp., 49/6 each; 1,500 volts 330 m/a., $2/6 each; 
2,000 volt 5 m/a., 15/6 each; 4 volt 14 amp., 
6.3 vole 14 amp., 10/6 each 

METER RECTIFIERS. Full bridge 2 m/a, 
S.T.C., brand new, 5/6 each 
UNISELECTOR SWITCHES. 
double wipers, 25 position, 32/6, 
bank, 45/-. 

METER SWITCHES. 
8 bank, single pole, 9, 


H.R.O. 6 VOLT VIBRATOR POWER 
SUPPLY UNITS. Output 165 vole 80 
ma., 6.3 voles 3 amp. 6 x 5 rectifier, choke 
and condenser smoothed, cabinet size Jin. x 
Jin. x 6in. Supplied with clips and leads, 
brand new, 29/6 each 


P.40 POWER PACKS. input 200/250 volts 
A< Output 175 voles 60 mi/a., 12 volts 2.5 
amp. Fully smoothed, 5Z4 rectifier, 32/6 each 


4 bank 
Ditto 8 


Standard Yaxley type, 
it or 12 way, 7/6 each. 


BATTERY CHARGERS. 200/250 volts 
A.C. input, 24 volts 10 amps. output, perfect 
working condition, £12/10/- each. 


standard P.O. type, 12/6 each 


TELEPHONE HANDSETS. Ex-American, 


AMERICAN POWER RHEOSTATS. 
8 ohm, 3.3 amp., 8/6 each; 8 ohm, 2.5 amp., 
7/6 each; 60 ohm, 1.3 amp., 7/6 each; 90 
ohm, 0.74 amp., 7/6 each; 200 ohm, 0.3 amp., 
56 each. ideal for train, model or charging 


ontrol 


with 6 EFSO valves and | EASO valve. Size 
i4in. x Bhin. x Gin. Finest scrip ever pro 
duced, 46 each complete Brand new 


CHOKES. 20 henry 300 m/a., 13/6; 15 henry 
275 mia., 10/6; 20 henry 120/180 mia, 10/6; 
9 henry 100/150 m/a., 7/6 


TEST SETS TYPE 109. Brand new and 

boxed, ficted with 2in. 0-5 m/a., M/C., meter 

also 0-40 volt 2in. M/C., meter, with mains 

on and leads and many other useful parts 
16 each 


MIDGET REVERSIBLE MOTORS. for 
operation on 4, 6, 12 or 24 volt D.C. Size 
lin. x Ifin., spindle a < . =x bin, tdeal 
for model makers, 


PREQUENCY SCRAMBLERS. 
6AC, YBO2700. 
missions, complete with all valves, 


Type No 


4S each 


P.O. KEY SWITCHES. Double pole change 


over. Complete with knob, brand new, 29. 


For secret telephone trans- 


RECORD AMPLI- 
PIERS. A quality 
push-pull 6V6 ampli- 
fier 8 watts output 
Will match any type 
speaker, tone and vol- 
ume controls. Housed 
in attractive cream 
Will match any type of 
200/250 volts 


desk type cabinet. 
ram input. for operation on 
.C. &b/10/- complece 
This amplifier can be supplied in kit form 
with cabinet, complete to the last nut and 
bole with easy to build point to point wiring 
diagram for €5/10)-. Suggested speakers 
for use with the above equipment, a quality 
10in. 3 ohm speaker, 22/6 oF an extra special 
quality '2in. 15 ohm speaker, £4/ 19/6, 


MUIRHEAD PRECISION uaa KEY 

SWITCHES with heavy contacts. & pole 

2 way, brand new, 4/6 each. 

MULTIWAY TOGGLE SWITCH BOXES. 

Fitted with 16 toggle type switches. ideal for 

wee or model control. Brand new and boxed, 
6 each 


TEST SET TYPE 28. Complete with 50 
microamp meter, housed in instrument case 
with many other useful components, supplied 
with leads and wooden transit case, 65/- each. 


CERAMIC SWITCHES. 3 pol 
bank, 10/6 each; 4 pole, 3 way, 3 ban 
7 pole, 2 way, 3 bank, 5/6 each. 


ony ae POWER PACK bt 

PHB. 200/250 volt A.C. input Outpu 
2,500 volts 10 m/a., stabilised 350 voles 
mia., stabilised 110 volts — oa] 200 m/a., 
6.3 volts 10 amp., also 
6V6 audio output ones and 6in, P. M. Loud- 
speaker, €5/10/- each 


EX-W.D. POWER PACKS. 230 volt A.C 


input. Output 150 voles 60 mia, 6.3 volts 
| amps. Fully smoothed, twin metal rectifiers 
6 each. 


4 way, 4 
6/6 each; 


—EX-A.M. SWITCH 

BOXES. Fitted with 

3 independent 5 amp. 
size 


5 way, 3/6 each. 
DESK TYPE Lh wpe oy = poems an 


Office type, 
nection block. Circuit oo simple wean 
42/6 each, 


available for installation 
230 volt os Ate input 
volt 200 


285 POWER PACKS. 
output 2,500 volts 5 m/a., 
L.T. 6.3 voles, Double choke sad pe 
condenser smoothed. SU4G and 2 
rectifiers. deal as « television power pack. 
Special price, 69/6 each. 


WIRE WOUND tet ae kere 
Midget type, 20 ohm, 750 ohm, | ohm and 
3 watts size, 5K. ohm, 


10 watt size, SOK. ohm, and 100K. 
each. 


TR.1196 RECEIVERS. Complete with 6 
valves, 2 of EF39, 2 of EF36, | EK32, | EBC33. 
LF. frequency 465 Ke/s. Simple 

for complete superhet receiver, 27/6 each. 


SA441B POWER PACKS. 200/250 
input. Output 300 voles mis. 12 volts 
3 amp., fully smoothed, 5U4G rectifier, 62/6 
each 


R.F.26 UNITS. Brand new. 50/65 megs 
cycles. 2 of EFS4 valves, | ro: valve, Muir- 
head slow motion dial, 29/6 


600-900 MEGACYCLE A..F. UNITS. 
of three types, R.F.116, 118, and 119. 4/10). 
complete set. Brand new. 


HEAYBERD AUTO TRANSFORMERS. 
Brand new, housed in metal case with carry- 
ing handle. 200/250 volt } aoe, 100 volts 
output, 750 watts, €4/10/- 


HOURS OF BUSINESS: 9 am.. to 6 om 
Thurrday | p.m Open all day Saturday 


PLEASE PRINT YOUR NAME AND 
ADDRESS CLEARLY ALSO INCLUDE 
= 4S OR CARRIAGE ON ALL 
' . 


14 Ww ¥ FEE 195 


BARGAINS !! VALUABLE UNUSED COMPONENTS 
CONDENSERS SWITCHES AND POTS RESISTORS 
een 
iit! @.; 1 watt, O4.; § a 
nd era me PAXOLIN RESISTOR PANELS « 
set ' BA 19 
a 3 WIRE-WOUND VITREOUS me wie 9d. 
CERAMIC VARIABL VAKIABLE CONDEN en SLEEVING 
CONDENSERS SERS Lf 5 . i sa 36 
ILS OF MICO FLEX SLEEVING 18 - 
BA 2 6 a s-was DOUBLI per co 
—— od AER BRAND NEW - eae 
EA ° 4) ; - 
poths d cae Loe ony Cone 6d. VALVEHOLDERS e 4- 
ipeuseas BRAND NEW POTS /ALVEHOLDERS ae 5/- 
O78, 100K BA 1- V ALVEHOLDERS 26 
aa eae, eerie a 
HUMDINGER POT a. 
POTS COLVERN vie . * Minimum order for any goods, 5- 
WIRE WOUND POT a 1 6 Please add sufficient to cover postage 
| cHuRAMIC TRIMMERS ae a ae =< 1. Foreign orders—please verify cor- 
| 5 - . OUR STOCKS ARE RAPIOLY DiminisHing ECE Parcel post rates from U.K. 
. ORDER NOW to country concerned. 
LARGE STOCKS STILL AVAILABLE, ANY QUANTITY SUPPLIED 
WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD. 
615 BORDESLY GREEN, BIRMINGHAM 3. Phone: VIC 2078 


| 
Z & 1 AERO SERVICES LTD soameerare, 1h NANG 13 TA MY 
*9 MORSE KEYS. Bakelire fu ed, 36. Ex-wWD 
offer the following equipment : BENDIX SELSYN TRANSMITTER MOTORS, TYPE Vill 
MARCONI! SIGNAL GENERATORS: NEW FREQUENCY CRYSTALS 9100 and 4500 10/6. 
: nge | C ’ 05-4860-240 6 
Type TF-390G, range 16-150 Mc., ur SETS OF? CARBON TWIST DRILLS. kin. to ) 
used, in manufacturer's transit cases , 
and with original complement of spares PLESSEY 7 Vv. PRE-AMPLIFIER jo band Valve 6F13 
, > t ete 56 
Type TF-144G, range 85 kc to 25 Mc., NEW VRS VALVES, 516, 4 for e1/00 
rebuilt as new CYLDON 5-CHANNEL PRE-TUNER Gives 26 D.B. gain 
Type TF-785B, FM-AM range 0.4-60 Mc., t one of r T.V, for better pictures. !.F. Output 9.5-14 
modulation range ke M M With valves EF80, ECC8!, §2/6. Less valves, 15/- 
poLEneee FENG . MAINS TRANSFORMERS Input 200/240 v. Output 350-0-350 
“@”" METERS, BEAT FREQUENCY OSCIL- r 250-0-250 v nA., and 4 and 6.3 v. 4a. and 4and 5.22 
( ) r ‘ er ed 7 r) 10 ? 
LATORS, SIGNAL GENERATORS OF ALL ‘ Se Big 200/246 SET Bescar FRIES cates’ 6 eee 
TYPES, FREQUENCY METERS, etc. 126 } volts 14 amp., 16/6. 6.3 v. 24 a, 8/6. All with 
LABORATORY SUBSTANDARD VARIABLE OF. T RELAYS Yperaté at 200/300 voles D.C. 8/6. We car 
CONDENSERS (Govt. Surplus), made by NEW po Ry Be. ~ Ade, os 06 varyi priane ae. 
H. W. Sullivan, range 50 to 610,,F, individually oe See oo tt tna ite 15 ce ok a, Seo 
calibrated, brand new, in original cartons. 2 amp., 30/-; H.W., 250 v. 100 mA., 9-; 250 v. 275 mA., 17/6; 250 v 
» i 60 mA., 6/6 
We offer these condensers, invaluable to GERMANIUM or SILICON CRYSTAL DIODES. 39 
Laboratories and Amateurs, at an excep- MC MICROPHONES with mat hed nee ae 
tionally low price of <0 17 6 FLS FILTER UNITS, 86 Same as FLE but less switct 
Postage 16 extra in the U.K. TRIIM6 eae oy hte SECTION. New and e bu 
en s* 46-6. ed, 15 With valves i 
ca) EFSO 
Large variety of Aircraft and Radio Accessories. LR. 5 7 eeatiaeloeedie 96 
BRAND NEW AND BOXED: TIME DELAY RELAYS. We specialis: giving varying 
_ . nels . " Please send us your requirements or problems 
Headsets HS-38, consisting of two Low FISHING ROD AERIALS. Ser 312/76 RUBBER BASES 36 
impedance Earpieces ANB-H-!, Cord P.O. VEEDER COUNTERS 60-9999, 24 50 volts D 15/6 
and plug PL-354, each 012 6 0-5 AMP. METERS. 2iin. sq., I1)- ; 
Microphones T-i7, each OW 0 POCKET VOLTMETER. 2in. M/C, 0-20-200. 11/6 
U.H.F. AERIALS plete with base, 180-200 mx 66 
Please write for detailed stock list to BUZZERS. va © pitch, ex-R.A.F 12/24 v. AS 36 
A!l Cerriege paid in the U.K. from Dept. W.W. 
Z & I AERO SERVICES LTD. TRII6 COMPLETE TRANSMITTER AND RECEIVER, Rack 
ww wer unit ready for use €6/10/0 carr. ; 
ARSOLF ndition, €S rriage extr 
19, Buckingham St., London, W.C.2 a35,, Carriage entre 
THE RADIO AND ELECTRICAL MART 
Telephone: TRAfalgar 2371/2 2*38 PORTOBELLO ROAD, LONDON. W|I! 
We always buy American Radio Equipment. Phone: PARK 602 


Wiretess WoriLp 


CONSTRUCTOR'S BARGAINS! 


RF UNITS TYPE 26 and 27. For TRII96 TRANSMITTER SECTION. 


SLI LOSS estan Se | COMMUNICATIONS RECEIVER R.1155 | GP of ste ce 
variable g units which use 2 valves The famous ex-Bomber Command Receiver or the world “ 
EPS4 and of ECS Tyce 26 covers over to be supreme in its class Covers wave ranges 1S? RECEIVER UNIT. Contains | 
65-50 Me's (5-6 metres) and Type 27 18.5-7.5 Mc/s,, 7.5-3.0 Mec/s., 1500-600 ke's., 500-200 kc's., 200 each valve, types EFSO, EASO, SP6! 
vers 85-65 Mcis 5.5.0 metres) 75 ke/s, and is easily and simply adapted for normal mains use RLI7 and 24 v. selector switch. ONLY 
mnlete th valves. and BRAND full details being supplied Aerial tested before despatch 12 
NEW IN mak ER'S CARTONS. ONLY BRAND NEW AND UNUSED IN MAKER'S TRANSIT CASES, 
ae, os ONLY 11/196. VACUUM PUMPS. For Handymen 
SLIGHTLY USED RECEIVERS, Grade |, also tested working and Model Makers. Ex-R.A ype 
PYE 45 MCS LE. STRIP. Ready before despatch, €9/19 6. B3 BRAND NEW IN MAKER'S 
nade for London Vision Channel, this — good condition, aerial tested before despatch CARTONS ONLY 22/6 
stage strip contains 6 valves EF5O and 
EAS : Supplied with circuit and A.C. MAINS POWER PACK OUTPUT STAGE, in black TRANSFORMERS. Manufactured to 
jetails of very slight mods. required metal case, enabling the receiver to be operated immediately our specification and fully guaranteed 
BRANI NEW. ONLY 70 or fess by just plugging in, without any modification. Can be supplied Upright mounting, fully shrouded, 
valves $0/- as follows, WITH built-in 64in. P.M. Speaker, €5/10)-, LESS normal primaries 
speaker, £410). 425 v.0-425 v 
1 STRIP 194. An easily modified DEDUCT 10). IF PURCHASING RECEIVER AND POWER 
recommended for T.V. con- PACK TOGETHER 
s who want good results at Please add carriage cost of 10/6 for receiver and 5 - for Power 
or for those who have Pack 
visors but are having trouble 
und or vision receivers. Size ; 
x 5Sin., it 6 complete with . 
VR65, | of VR92, and | of VRS6 250 v.-0- v 
oh} vane ed POWER UNIT TYPE 3 fe eh Sm. os 
. 2/6) Less valves, Made for use with the R.1432A, this is a standard rack mount Please add 2 
2/6) ing job to match the receiver, and is for 200250 v. 50-cycle 
mains with outputs of 250 v. D.C. 100 mA., and 6.3 v. 4 amps TRANSFORMERS, FILAMENT 
VELescome AERIAL. Pulls out Fitted with H.T. current meter and volemeter, chis is a first 63 v.24. 76 (postage |/-) 
netal tube |Sin. long to extend to class unit, and can be used for a variety of receivers. Used, 
73, BRAND NEW ONLY 7/6 but tested working before despatct ONLY 90 - (carriage, TRANSFORMERS, EHT. Vpright 
(postage 10d.) etc.. 5/-). Connecting Cable with Jones Plugs for receiver 


(post 2/-) 


~ per translormer postage 


mountn 

AMPLIFIER 208. Ideal for conversion end power unit, §9/-. EHT for VCR97 Tube 2, 
to a high gain TV pre-amp. Complete 
vith 2 valves EFSO. ONLY 15/- (pose 

age, etc., 1/6 


AMERICAN LORAN INDICATOR UNIT APN.4,. ’ , 
INDICATOR TYPE 95. Built on a The unit recommended as a basis for the WIRELESS Please add 2/- per transformer postage 
wo-deck chassis, this contains VCR97 WORLD " TELEVISION OSCILLOSCOPE, copy of which is 
tube j mu-metal screen, 16 valves supplied, contains SCPI CRT and screen 14 valves 6SN7 MODULATOR TYPE 67. Contains 
P61, 4 of EASO, and 2 of EB34 and 3 of 6S17, 8 of 616, | of 65/7, 100 kc’s. crystal, and hundreds fully smoothed normal A.C. Mains 
shoals of components ONLY of condensers, resistors, etc., etc. BRAND NEW IN MAKER'S Power Pack, translormer being 345 v 
596 | arriage, etc., 7/6) TRANSIT CASES. ONLY €6/19/6 (carr., etc., 15/6) 0-345 v. ac 200 mA,, 63 v. 5a. 63 ¥ 
250 mA., § v. 2 a., 6 valves SP6I, 3 of 
INDICATOR UNITS, TYPE 6. EASO, 2 of E834, and | of 574. BRAND 
Centain VCR97T Tube with mu-metal ane IN a? CASES ONLY 
reen, 4 valves EFSO and 2 of EB34 6 (carriage ) 
NEW CONDITION ONLY 59/6 METERS 
arriage, etc., 7/6) F.S.D. SIZE AND TYPE MU-METAL ager FOR VCR? 
1 milliamp Cc 2gin. Flush circula TUBE, etc, ONLY 66 
3 milar * D.C Desk type 
CATOR Se Se " This : Sieh eauare CABLE. CLEARANCE OFFER of 
tains VCR9T CRT holder, I! vaive oo . in. Plush circular 23/36 twin polythene. Weatherproof 
holders, resistors and condensers, etc ne . Flush square and suitable for outdoor use, 96 
excellent condition ONLY 10- d Flush square per 100 yard coil (carriage, ete., 3/6) 
arriage, etc., 5/-) thermo Proj. circular S.A.E. for sample, trade enquiries 
; f D.C Proj. circular invited 
AMERICAN !2 v. DYNAMOTOARS. oc Pral. cireuler 
Output 255 v. 60 mA. Ideal for car 30-0-30 amps. D.C "ar type moving iron SPECIAL OFFER. Ex-Admiraity 
radio or running electric shaver from 18 voles AC 24in. Flush, circ., mov. iron LT. TRANSFORMER. Normal 
car battery. ONLY 22/6. All meters Brand New in Maker's Cartons mains input, output 4 v. 20 amps 
CT New and unused, these have 
become damaged, but are still usable 
the damage being confined to broken 


fixing tugs, andor broken bakelice 
6 v. VIBRATOR UNITS. Made by 100 MICROAMPS METERS ae = Formerly sold ac 30 
he Nesions) Ce. of Aonatien Lg use Yin. circular flush mounting Widely calibrated scale of now offered at 17/6 (post, etc. 2/6) 
wit b omMmmunicatro e- 1§ divisions marked ards which can be rewritten to 
eivers, supplying 165 v. at 85 mA suit requirements These movements are almost unobtain- ROTARY POWER UNIT, Type 87, 
fully smoothed D.C. Complete with | abie today and being BRAND NEW IN MAKER'S CARTONS | Ex-R-A.F. input 24 v, Output 230 v 
vibrator and 6X5 rectifier in black are a snip at ONLY 426 65 mA., and 63 v. 2 amps Fully 
crackle cabinet size Jin. x 7hin. « 6in y filtered, smoothed, and noise sup 
only 29/6 (postage, etc., 2/6) pressed idea! for running radio on 
boats of other 24 v. D.C. source 
CAVSTALS. Brice Sanderd 2ete HOUR METERS. For checking running time of equipment BRAND NEW. ONLY 15/- (postage 
oH ri 2 a oa" 200 kc/s. and Operates from normal 50 cycles mains BRAND NEW etc., 2/6) 


IN MAKER'S CARTONS. ONLY 996 INTERNATIONAL OCTAL PLUG 
Fits into 1.0 valveholder 2/- (pose 34.) 


214 v. BLOWER MOTORS. ONLY 
126 


SPEAKERS P.M., 6hin., less trans 

19/6; 8 ess trans. 19/6; 10in. with 

rans. 276 (postage 2/- ea.) GANGED POTENTIOMETERS. 

MODEL MAKER'S MOTOR. Feversibie poles. Only lin Double 50K and double | meg., 7 6 each 

CHOKES 10H 60 mia, 4/-, SH long and Ifin. diameter, with jin. long spindle. Will operate 

100 ma. 76, 20H 120 mia., 10/6 (post on 4, 6, 12 or 24 volts D.C. ONLY 10/6, CERAMIC 2WAY BANK 
oy SWITCHES, 76 each 


Cash with order please, and print name and address clearly 
‘ 


U.E.1. CORPORATION London, WGA. ‘Por: TERMINUS 799 


‘ ati | om Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross) 
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A new edition of an invaluable reference book 


R \ DIO This well-known practical work describing 
laboratory equipment and methods of 
operation has now been entirely re-written 


, 
LA BO R A i ORY and greatly enlarged. Among the subjects 


considered are layout and furnishing of 

premises, methods of measurement, sources 

I } AN | IBOOK of power and signals, indicators and other 
M. G. Scroggie, B.Sc., M.1.E.E. instruments and circuit and signal measure- 
ments. There is a comprehensive refer- 

6th Edition ences section, and the text is supplemented 

by many photographs, diagrams, graphs 


and tables 


25s. net BY POST 26s. 3d. Sin. x 5hin. 460 pp 


Available from booksellers or direct from 


lliffe & Sons Limited, Dorset House, Stamford Street London S.E.1 


POWER SUPPLY units Mo 6, complete opt for the 6-v, asoumulator, consists of BCé4I0 gg pdr with speech amplifier, aerial tuning 
nr, wit t ov put vibrator pack. pr te + unit, etc rand ew 
Ln. wt y ; g dig te oy d eh, GS EOP Penman, Neenee as RCA TRANSOITTERS Type ET-4336. Complete with original 
web! =, ow . sealed a " 40 : art age ry Pe = ‘ 6; L 10/ ee speech amplifier, crystal multiplier and VFO units. Unused and re 
conditioned. ( b lied th i ai ity of spar 

CHARGING KITS, cousists of w G j-amp, full-~wave rectifier, and © Douglas : : rain! cgi i eli Aho 5 sper $k rghes 

AC. input transform 2 wound for thie rectifier, with requisite RCA TRANSMITTERS. Type ET-4332 modified by R.AF 
’ Itage lo charge & 6 or la" whery at bh -amny high grade components, com for use on crystal or master oscillator Complete with speech 
plete with circuit diagrame and truct ', brand new, 25/-, post 1/8 amplifier 
0.86 MEMLATU RE BEE AYS. . wets oF ati nur - relays ue bras a “ MULTI CHANNEL TRANSMITTER T-4/PRC, with modu 
6, 000-ohus pole : one ve @ : ak "bet boca” beds sl! oon lators MI FR 2 Mc/s to 18 Mc's, Each channel 400 w. output 
12/6, post = Syee, eam, ¢ me . an type, Bim, post 6d wW.S. No. 19 & 20 both complete with installation kic 
G.B.C. TYPE 600 RELATS bre » ol ’ pole heavy -dut ake a Tropicalised New 
l-pole change-over, §/+, post 44. Ditto, | hin pole heavy-duty make, §/-, post 
Ditto, 6,000-obms, | make aod i-pole make before break, 7/@, post 6d. Ditt MAGNETO 10 LINE U.C. TELEPHONE SWITCH- 
7,000-chma, i-pole make, @/-, post BOARDS (complete) 
Us SELAYS, leach pattern, 200-ob * changeover, 1/6, post 44., 15/- doz 
post 1/6, ditte 3-pole changeover, 1/9, post 4d., 18/+ dos., post 2 MARCONI! SIGNAL GENERATORS Type T.F. 144G. 

As new. checked 
BUZZERS, ) 4 v higt ta, plat nta ariable note control knob, high grad 
type, worth 4 price, new 5 ' A.RA8D's, A.R.77's, $27's, HRO, BC.312, BC.342, R.109 
ELECTROLYTIC CONDENSERS fd. 450-¥, D.C., by Zenith, Micamold, ot ane ethers 
bow and guaranteed, cartons of ere, 10/-, post paid METAL RECTIFIERS Type 18, D.C. output 10 amps at 22 v 
PROJECTION UNITS ‘ . nt, fitted with a bloomed f Achr input 220/250 v., 530 c's 
matic lena i ol length, « a convex/eoncave ground glass at the - 
other, attact wr an en loved » tled with « 24-v. 15-watt lamp, and 5 All above items in excellent working condition 
reflector, fractivn of original 4, 10/«, post I Working demonstration upon request 
VARIABLE BEROSTATS wire-w i on coramie O-chms at l-amp., laminat A large selection available for SCRI99 (BC6IO) 
wiper arm, Ta . u we cases sine Bin. x éjin. x 2jin., fitted SPARES ET4336, SCR6IO, EES Telephones, and Tele ‘ 
on/off toggle ewitet ane plag *, boxed, 7/@, post 1/6 printers type 78 
GELAYN TRANSMITTERS (Max type, pure eynchro a-y-1-4 suite TX VALVES 805, 807, 813, 861, 66A. IOOTH, 250TH. and many 
~~ matter oF slay ot ‘ hase AS pereted hen tw : 
¢ these are wired up, U . t aod ther means) of one, will ree . others 
100 per cont, follow in the othe both wocmwiee ar antl toskwies 4 ' . Large stock of Tx condensers, crystals and other components 
hew with test report truptca ! : ortoms. alue, £8 enc Alignmer nd re r of mmunication receiver nd >t 
post £ 60/-, post paid with wiring dingra ‘SumMEN'S wiGM SPEED RELAYS cto eit 2 5 Bile he se . SEES ORS ner 
ool) res, 145 ob ngle-s angevver plat n coptacts, adjustable armat snOrt-wave equipme undertaken 
teneion amd ntact gap, well worth 3 ww price ow, enused, §/-, post é4., 60 
dos., post 9 ’ 
TELEPHONE SETS, consicte of ' vers and microphones, connecter! ) 
BOft. twin feat le art ent . nication (up to | mile with extra fle 
ealf-cnerg sod, 5 attery req to ¢ use, new, boxed, 18/6, post ° e ° 
CRYSTAL SHT COILS, high eas see med. and low, complete with orysta 
ot ciroult, 8/6, post Vaartab te is. 0005 mid, Bakelite jectric, complete New Address, Offices and Works 
with pointer kn 26 post + (her . letector, latest wire ded type, & 
post 3d. Wavechange switches, 64 Ox plugs with sockets, 4 sets B/-, post 
Sa" ‘Ail sham to comstract 0 crystal mot, 10/5, post pala BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Many other bargains send $4. with 8 AE for current lists Telephone: RIV 80067 
MIDLAND INSTRUMENT 00., MOORPOOL CIROLE, BIRMINGHAM, 17 . 
Tel.: HAR 1308 
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“R.F. 26° F.M. CONVERTOR UNIT—88 100 Mc's 


We can now offer this self-ox 
Unit Comprising 6 Valves ~ 
BSS, VRIS7, EPS. BPSs 
stagre and separate jocal vo» 
Muirhead graduated §= = vernier 
assuring easy toning 


ene <> OFFERED TO COM- 
e FM. UNIT 


e New + — Unit 
VRI97, EFS, EF 
@ Complete wt of ai! components 
| pr . ; Rae 
gs, TE : in ondenset 
(RADIO LTD.) pm . nasi 
. / and fixed condensers, piugs, wire and 
tag strips, £4/12/6 7 
Instruction Book with technica 
cireuit and complete lay-out 
diagrams, 


26. “eo 
5 Harrow Road, Paddington, W.2 |°::'%.<"™ “" @ = 
PADdington 1008/9 and 040! a aS SEPARATELY £6/5/0, postage 


OPEN MONDAY to Sat. 9-6. THURS. | o'clock. © Canige fer egnment when completed 


@ Assembled, aligned and sendy tor une 


SEND STAMPS FOR NEW 1955 28-PAGE CATALOGUE Call for demonstration. 


’ MORSE PRACTICE KIT 
RADIO-GRAM CHASSIS 14 WATT HIGH FIDELITY F.M. AND Complete with busser, morse tapper and battery 
3 Wave-band Superhet Med., long and RECORD AMPLIFIER compartunent on baseboard, 6/-, post paid 
pad 200/250 volts A.C. First Quality Com- 
5 Lacest Type MULLARD Valves ponents only. Stewart Transformers CRYSTALS 
4 Position Switching. Gram., med., long and Chokes. Partridge Output Trans- 200 kce/s, 2 pin, USA 
and short former. Gass and Treble Controls = ke/s, 2 pin, 4 SA 
re ‘ (Boost and Cut). Supply Socket for ke/s, 2 pin, British 
+ wt 110/250 empention Speaker. A.C. Tuner Unit. ideal for Denco F.M. Holders for U.S.A. Types 1/6. 
po ° n. " Air 4 Feeder. 5 valves—6SN7, 6SL7, 616, 616, 
vassis Ilin. x 7in. x in cale Gin. uvare. $z4. Complete ready for use. 
Or in . RC. x - 
in ae BARGAIN PRICE £17-10-0 fg Mel ge — ag A — By Bg 


telecine transmission and research involving low 
BRAND NEW AND GUARANTEED. light-levels, @-stage multiplier, Brand new and 


CARR. PACKING AND INS. 10/- quaranteed, only 10/-. Special ii-pin base @/- 
T.CC. .1 mid. 5/7,000 v. wkg., type CP58QO, Bakelite Data sheets supplied 
case, T/G cach. B.i,°1 2,500 v. whke., 4/- 


mis ss< RECORDING TAPE tee TUNING CONDENSERS 


005 Midget 2} « 1) « lpia 
eRTMATYPE ELECTROLYTICS 0005 Midget 2} « 1) 1 fin., with trimmers 
0005 Atandard Mize, with trimmers 
ares (VROIA) Metal tubular wire ends with ard = sleey 0005 with (and pabtuhen emily 
ed Sylvania, original boxes 8 mid, 450 v 
for ter 16 mfd., 09 
8 «8 mfd., 460 ¥, 
16 « 8 mfd., 400 ¥ 
16 « 6 mid., 30 ¥ 
PYE 45 Mc/s. STRIP $2 « 32 mid., 450 v., 3 fin 
TYPE 3583 UNITS 16 « 16 mifd., 450 v., 3» pin 
' tin. Complete with 45 Moje. Pye 60 = 40 mifd., 350 v., 44 = Lin 
es 10 EFSO, EBS4 and BASO, volume 8 mfd., 500 ¥., block, 3 = ijin 
hosts of Resistors and Condensers. 
ion can be ineorporated on this chassis j ontains VCRS17 Cathode Ray Gin. tub 
n space. | New condition. Modification U.S.A. INDICATOR UNIT Type BCI29A ‘Mu-metal screen, 3 BPO, 4 8PO1 and 1 6U4G 
rice @5. Carriage paid These Unite are in aheolutely new con m. In black 9 wire-wound volume controls and quantity 
crackle cabinet l4jin. « Sir vir Complete with " * and condensers. Suitable either for basis 
' BPL C/R Tube, Shield and Holde 6aNn7GT « iston (full pieture guaranteed) of Oseilloseope 


‘ HOUT MT ox‘ ue ‘ A o ete RAND NEW (lew 
SPECIAL OFFER toma: Lge BY Saal cms at GH, Pins 8 eae,” Gadhotmaentes™ 


65/- Carr. & Packing 5 scope cireult included 
‘38 WALKIE TALKIE SETS 


‘8 


NEON INDICATOR LAMP 
fiemens type V1192 Diameter Ijxjin. Striking 
volte 0 ¥. OP BA 


‘ooo* 


2/6 post free. 


POPP AWM Wt 


—_—_—_————_—_—— 
R.F. UNITS : R.F. UNITS 
T % 
50-65 Mc/s 


Switched Tuning -. Variable Tuning. 
Wich 3-SP6I 2—VRIN6 1—VRII7 


15/- cach 35/- each 


BRAND NEW - ' BRAND NEW 


. T 7 
Ps ya Mc/s. . 60.0 Mcjs. 
Switched Tuning Variable Tuning. 
With 3-SP6! 2—-VRI36 1-—VRII7 


19/6 cacn 35/- cach 


BRAND NEW BRAND NEW 


CAS MOV 0 JLU8 TION) MPLIFIER 

SE ea eee eae inno Ean Gowgiene with Penne ent Ba CATHODE RAY TUBES 

We have purchased large quantity of the your set, 27/6. FP. P. 2/6 VORISZ0A. in. C/K ay firaod new 

above’ 38" Sets, and can now offer same com- vaner Ounnmieed tal ry whee a1 0 
plete with 5 valves 4-VP23 and ATP4, Throat tenge. S/o) 

Microphone, Headphones, Junction Box and CRYSTAL MICROPHONE INSERTS Guaranteed full T/¥ pletare # A} 3 
Collapsible Aerial in absolutely new condition ’ SCREENS for VOROT oF 

and guaranteed Air Tested. Freq. range 7.4 1 0 
co 9 Mc/s. Range approx. 5 miles. 


59/6 caan.s/- 46 IY 8/6 ' ~ih 


VCROT 15) Carr. 2). Brand new and 

POST FREE POST FREE crated—aligh cut-oft—idea for ‘Scopes 
“ 4% ° CONTROL UNIT _— ., 

Containing 4 EFS0, 2 SP61, 2 EASO, | EB34, 


2-sin ng 0005 cuning condensers. W/W i 
vchanatinee, Gade, eoadenae ent ides! for tape recording and amplifiers, No lr PHOTO CELL’ G.S.1 Brand new, si | 


3 matching transformer required 
resistors. Size !2in. x 9in. = Sin. New con- t 
dition, 35/-, carr. 3 


PLEASE ADD POSTAGE. ARTICLES UP TO 10/-, I, €1, 1/6. €2, 2). 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.1. ‘cove: 


Phone No, GERrard 3977 e Grams: ** : Rodiots ade 
PAXOLIN has teoahd 
thy x4 | 0 x 10 x 16 
20 x 10 16 20 x 10 x ; 
CONDENSERS 
16 Mid OO v., 13 ea ! 
16 Mid 575 v 7 7 
166 Mid, 350 v., 1/6 ea 15 
16 x 16 Mid dv. 2b 27 
1624 7 266 277 
ex il Z 16 « is 
20 « 20 Mid 26 17 
24 Mid 1s 2 a 21 
24 Mid, 45 23 4 
«8x8 1? ia 
50 Mid i " 106 
100 Mi é 104 : 

| Mid... 400 i 10 
jense y 4 
Lerge Assortment Tut 4 
MIDGET MICA CONDENSERS 0 0002, .0003, 0004 5, 4 
100 A am jed Mica or Value ato 
200 A od Silver Micas. | ar Value ai 0 
200 A ‘ art Resistors: ; and | watt. Good selectic aio ¢ 

SPECIAL OFFER 

0.1 12,000 voles D.C. test Mansbridge 1 egg are 

Height éiin Width }iin Depth itin Fixing Price 5’6 
centres 4in postage | 
CARBON RESISTORS 26 w. Diep iw. @-tlwié ; 
HIGH STABILITY RESISTORS Or ereferre ; 
Tolera r / 
b wa r 9d 6d ea Ls oe 
+ wa 13 j 9d a 

wa 9 16 ' e PYE PLUGS AND 
8-40 MI SOCKETS 16 
ww AND viTReous “RESISTORS 5 watt, 1/6 

10 watt, 2/6; 15 watt, 3 20/30 watt, 3/6 eact 
ww ViCONTROLS VERN and B-NSF 5K PRESET 

and 2 ach. 10K isolated Spindle 2 

500 ' y OK, 25 pindle , 
VICONTROLS WITH SWITCH ost values, BNSF 26 
Vi CONTROLS ‘ ‘ and Spindle MOST 

VA } 19 

METERS JOO mA 2 “, s 86 
TWIN MIDGET GANGS, 0 with trimmers,” PERSPEX 

r VER 56 
4+ WAY PUSH BUTTON UNITS, 26 eac! 20 
PUSH BUTTON KNOSS 3 
TAG STRIPS: j-way 2 t-way 2/6 doz way 3/- doz 

J-way 4/+ doz.; 28-way 12 
POINTER KNOBS : " ry ej hole 16 
WANDER PLUGS, Red a Black 2 
PHILIPS TRIMMER TOOL . i 
BELLING & LEE. PM ERS. Type L356 26 
WEARITE COILS: Ty PA4, PO4, PAS, POS. 1/3 eact 12 
VALVE HOLDERS; ™ jed. BPA, 7/6; BIG, 6)-; BFSO, 

Pax., 6 EFSO, Cera 9 jozr.; ENGLISH OCTAL, 

; : SCREEN CANS for BIA, B7G, 6- 4 

PAXOLIN 8 MAZDA 4-pin UX } 

Valvehold f dw wer eens to accommodate cans 

1/6 per doz 
BELLING & ‘t gE PLUGS AND SOCKETS Ex-Gov 

BRAND NE 5 16 n, 1/9; 10-pin 16 
BULGIN, P74, Plug and 2/6; P200, Plug and Socket 

7 W " we hes 2/-; Dotly Switches, $.267, 2/-; 

“f 6 


andard Sw Ex-G j 
POST OFFICE LAMP JACKS, No. 10, t+ eax 9 
} 


Lang ve 4 


WESTINGHOUSE KHI HALF WAVE RECTIFIER R 


.é6y . A. 36 = 36/- per doz 


OUTPUT TRANSFORMERS Multi Ratio, 5/-; Pentode 

or Powe 4 . 
VALVE SCREEN CANS andard Valves, |/- each 106 
DAUM DRIVES, 4 i 
WESTECTORS. Wxé : vit, WI, W4, 1 eact 9 
AACOLETRIC (wi ed, green, clear, 1/6 ea is 
SIGNAL LAMP HOLDERS p « nplete wich adjusting 

lamp | 19 eact 18 
AIR SPACE Trine As Preset and e types, SPI 

1OPF. SPI PF ’ ‘ SPr_is 1Oner Pre t, léea 1s 
JONES PLUG AND SOCKETS. 4pin, 26; &pin, 3 

&pin, 3/6; 10-pin, 4)-; 12-pin 


6 
NUTS, SBA, 3)-; 6BA, 26; 468A, 3 BA 4 
SOLDER TAGS, 2/6 SHAKEPROOFP WASHERS 2 
WASHERS, 2. 4 and 6BA : ! 
SHAKEPROOF SOLDER TAGS 19 
CASH WITH ORDER OR 0.0.0 ALL ORDERS DEPT. W.! 

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 

enquiries for items not listed 


Trade Counter open 9 to 6 Monday to Friday 


Callers Weicomed. 
W 4 ESAI ‘ANUFA RER AN EXPORT ENQUIRIE 


i i i i i i i i i i 


4GA and 6BA, 2)-; 2BA 


We invite your 


'HANNEY of BATH offers: 


24 : PARTRIDGE 
Ww 
Mf 
WATT AMPLIFIER i 
$6 ; 
" ¢ 
“ 
va. 
» 
4 f ) t¢ 
90 t 
{ ' BAKER 0 € t 
6 f 
¥¢ 
: 
/ 4s 40 ( u 
13 8 
WIDE A ENTS 50 
4 39 $i 
0 4 15 
16 
: ‘1 € 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


SPECIAL CLEARANCE SALE— 
GREAT BARGAINS FOR CALLERS 


MULTI-RANGE TES, METERS BY PRECISION, U.S.A 


20,00¢ f 44 A anges 
‘ 6 g rde Special Price 
£10 
SPECIAL OFFER 100 a 4 
and 2 wate f 22 of 126 
AVVO MINORS, [ e, als r Jitioned a 
£2 7/6 
ADVANCE SIGNAL GENERATORS vs £20 
MEGGER SAFETY OHMMETERS. Pert a 10 
H.R.O. SENIOR RECEIVERS y A. PF £28 
0.S.7 100 RECCIVERS, verage is is f 


10.—M £20 ea 
HALLICRAFTERS SX28, $27, S41, S38, « 


a ARSED, CRIOO, fri RIISS RECEIVERS and 
CANADIAN R 103 "RECEIVERS ™ 4 j A 
cié ic 

LELAND &.F WOSBULATOR fect orde £12 12 
A.c.0.Cc. MOTORS g machines, 47/6 eact 
A.c. O.C. 12 vt v MOTORS g aie 4 15 
NEW MC MICROPHONES, hand e, w heavy 
j £315 - ea 
TEST EQUIPMENT. W ehe M 

100 and 20,0 va este gna 
10,900 Gosess ee i ane arge ‘ ve 

96 

MAINS TRANSFORMER. )v. Ellis “ 
¢ 37 F ‘ : ype 
P.M. DEVIATION METER ‘ £20 
6 VOLT (3 at 2 v.) BOXED ACCUMULATORS 14 
H.R.O. COILS. 46-96 ™ 425 ~ pe 

wales 4 A for reg 

: P 

fe : 4 acking 
sed. Tops 


SERVICE ‘RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 


4 
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Best Buy at Britain’s 


TEST SET TYPE 87. Ex- R.A F. corresponds to 
F796 corporates @ signal generator covering 
» 300 Mc's. Also pulse generator. Operates 
standard A.C. mains. Contained in hand- 
astrument case size 23in. x 10in, x 

of che audio signal generator described 

Aug. Sept. 1949. Complete with all 

brand new condition. Price £4/19/6. 


SIGNAL GENERATORS by 
TYPE TIOA. Covers 370 to 560 
Large directly calibrated dial. Carrier 
nd 400 </s. modulation monitored by 
00 cro-amp. meter. Precision piston 
A.C. mains operation 117 
60 <s. Complete with instruction 
BRAND NEW. 635. 


° For 


3 Caneveeeyae TEST SET. 
and fF ondition. €17 10- 


Type 205A 


sown METERS. Indicate the time any 
mains operated apparatus has 
use ideal for life testing, process 
BRAND NEW and BOXED 


ng 
39 6 eact 


COMMUNICATIONS RECEIVER 
ADMIRALTY TYPE 8.28 (MARCONI 
CR.100). Valve line up 2 RF. F.C. separate 
local Osc., 3 1.F.’s, 2nd Det., Output, B.F.O 
an rectifier Self contained power supply 
200/250 volts A.C. 50 c's. Variable Selectivity 
(crystal filter). 6,000, 3,000, 1.200, 300 and 
100 cycles. Frequency coverage 60 kc's to 
30 Mc's in six ranges, continuous except for 
gap between 420 to 500 kc's. Size !6in 
134gin 12in. Weight 82Kt The set for the 
serious Operator Thoroughly overhauled 
and in good condition with new 
valves and air tested prior to despatct A 
real bargain at only €27/(0)- plus Ci carriage 


VALVE VOLTMETERS. [&«RAF 
from standard A.C. mains. stabilised 
Three ranges:—S0/200 500 vols D.< 
employed jin. | mA. FS.0 Contained in 
handsome wooden instrument case size | 4ir 
Bjin. = Yin. Complete with all valves and tested 
prior to despatch in brand new condition 
and a real bargain at only 79 6 plus 5 6 carriage 


Operates 


ipply 
Meter 


y 


E.M.! 


yrating liin. | 


ye tad METER. Desk type incor- 
mA. meter together with 

ectifier, etc 2 ranges 0-500 milli- 
s and 0-5 wacts and decibel scale. Brand new 
>riginal manufacturers’ boxes wtih instructions 
e 35 -, post 1/6 


METER BARGAINS, ALL BRAND NEW 
50 mov. iron 24in. poi. mtg 
ving coil 2in. sq. poi. mtg 
s moving coil 34in. projection 
amp Lr sq pol. mtg 
coil 2hin, dia 
barrel! flush poi. meg 
nilli-amp. 2}in. barrel desk type 
100 micro-amps. barrel poi. mtg. scaled 
0-1 ,500 15 clear divisions. Only 416 
500 mA. Thermo Couple 2in. sq. pal. mtg. 5$/- 


METER RECTIFIERS. | mA. Salford instru 
nents, 89. 5 mA. Salford Instruments, 6/9. IMA 
; T.C. as used in E.M.1. Output Meter, 5/6. Ali 
are full wave bridge and brand new 


METAL RECTIFIERS. Heavy duty Selenium 
1Ohin. long with 3din. square plates. Two are 
equired for a full wave bridge giving 48 volts at 
Brand new and ridiculously cheap at 

per pair plus 4 6 post. R.M.4 250 volts 

126. R.M.2, 4/3 each or 2 for 

100 mA Brand new, 


volts 


jin. pins suitable for crystal, 
hecking, etc. Brand new, boxed 
American G.E.C. $in. pins suitable 
Brand new, boxed, 
pin spacing. British, 


ali:brators, etc 
100 kc’s din 
ts, 15/- each 


ROTARY POWER UNIT TYPE 104. inpur 

2 v., Output 230 volt 60 mA. and 6.3 v. at 2.5 amp 

f y filcered and smoothed and nose suppressed 
radio, etc. Only 15/- each 


dea! tor ar 


vows UNIT TYPE 285 A.C. mains 

ut 230 v. 30 cps. Outputs E.H.T. 2 kV 

'§ mA., 4.7. 450 volts @ 200 mA., L.T 
6.3 ¥ 17 amops., fully smoothed, 2 chokes, 
paper ondensers etc complete with 
5U4G, VU 120 and EF 50. This was 
he ground power unit for the “ Gee’ 
equipment and should be very useful for 
‘ A REAL BARGAIN AT ONLY 


vaives 


69 6 


RACKS. 6 U" channel P.O 


eavy angle base 


type for 19in 
Price 796, plus carriage 


panels, f 


: ost 


MODULATOR TYPE 67. This unit is a 

sise modulator with pulse width of |,2and5 
nicro-seconds The pulse amplitude is also 
var | sa particularly useful instrument 
s a heavy duty power pack suitable 
50 cps. mains supply. The mains 
outputs are 6.3 volts twice, 5 
vo the rectifier and the H.T. winding is 
345-0-345 volts. Also included are 5 SP6i, one 
VR116,2 6834, and 3 EASO Size of case 
rn 9 7 inches. These units are brand 
ew in original packing cases. Price 67/6 plus 
16 carriage 


as it conta 
for 230 volt 


sforme 


COMMUNICATIONS RECEIVER B.1155 
World-wide reception is ensured by the R.t 
and 2 LF. stages. Five wavebands, 2 L.W 
M.W. and 2 S.W. Magic-eye, large dial and 
vernier make tuning simple Contained 
attractive blac: crackled cabinet, its handsome 
appearance does justice to its superb per 
formance Suoplied with FREE BOOKLET 
giving circuit data and details of the power 
pack required for A. operatior 
Fully aerial-test@d before despatct Gladiy 
demonstrated to callers 
BRAND NEW. MINT condition, ir 
ORIGINAL MAKER'S TRANSIT CASES 
£11/19/6. Shop soiled models, as new, €9'19 6 
A few only used models, €7 19 6, 10/6 carriage 
on each. Send $.A.E. for full details of power 
packs and receivers, or 1/3 for booklet 
"NN MODELS. Cover Trawler and shipping 
bands Excellent condition, €17/19 6, plus 
10/6 carriage. D.F. Loops and Visual indicator 
Meters available 
A.C. MAINS POWER PACKS AND 
OUTPUT STAGE. Enable the R.1155 to be 
used to operate speaker from 200/250 volts 
A.C. without ANY MODIFICATION WHAT 
EVER. All our power packs have heavy duty 
transformers, are with leads and 
Jones plugs and are guaranteed for 6 months 
In smart black metal case, size 
Bhin 4fin 6hin., less price 
€4/10/- plus 3/6 carriage 
Type B. With built in 5 in. speaker in black 
metal case size 13}in Stir Thin. Price 
€5/5/- plus 3/6 carriage 
Type C. With an Bin. speaker in 
designed beautiful black ackle 
speaker to match receiver, s 
6in. A de Luxe iob. Pr 


mains 


complete 


speaker 


specially 
cabinet 
elitin 10jin 


ce £6 10- plus 36 


10/- REDUCTION WHEN 
CHASING ANY OF THE ABOVE P« 
PACKS WITH RECEIVER 


PUR 
WER 


INDICATOR TYPE im2A 

indicator contains 3 EFSO, | SU4G, 4 SP6I and « 
6jin. C.R.T. Type VCR 517, complete with Mu 
Metal-screen, 9 wire wound pots, with large assor 
ment of resistors and condensers. Can be con 
verted to Oscilloscope (as described in Radio 
Constructor."’). Circuit supplied Tubes have 
no ‘' Cut Off '' and can be domonstrated to callers 
BRAND NEW (less relays). in original transit 
case, 67/6 plus 7/6 carriage 


INDICATOR UNIT TYPE 95. Exactly che 
same as the 62 indicator unit but is 50 cycle ver 
sion. Double decker chassis, containing loads of 
components, 16 SP61, 2 EB34, 4 EASO, exc, ete 
Brand new condition (less VCR97). Only 45/- plus 
7 6 carriage 


45 Mes PYE STRIPS. 
London frequency 
and EASO Circuit 
43 10- 


Vision unit for 
Complete with 6 EFSO 
provided Brand new 
each 


E.H.T. TRANSFORMER. For VCRIT, ex 
Mains input, output 2,500 volts, 4 volts at 2 amps 
and 2-0-2 volts at 2 amps. Fully guaranteed at 
35 - plus |/- post 


VALVE BARGAINS 

in original boxes 6AG5, VRS) 
(EF39), VRS6 (EF36), 6K7G, 6C5SMer, 6517 
Mer., VTSO! (TTI), all ac 66. RKI4, E1148 
954, 2X2, VUI2QOA, all at 2:6. Replacement 
bargain ELSO, $)-. 
New, ex units, 6AK5, VR9I (EFSO) 
VTS2 (6132), 807, 7/6. VR65 
VTSO! (TTI1), 3/6. CV6, VA78 
1/6 each, 18'- dozen 


New and 


Sylvania 
(5P6!), 3/6. 
VR92 (EASO) 


TRANSFORMER BARGAINS Brand 
ex-manulacturer's surplus drop through. Primary 
200/250 volts 5O cps Secondary 310-0-310 yv 
70 mA.,6.3 v. @ 34.44. @ 2a. Can be used with 
= 4v. or 63 v. rectifier. Only 9'6 plus 1/6 
A similar type transformer 325-0-325 
too. mA., 6.3v. 44., etc., can be supplied to callers 
only at 126. 
Filament transformer 


2 v 


new 


‘ 


standard 
Ifa andévolia 


tapped primary 


Only 7 6, 
HEAVY DUTY SLIDING RESISTORS 


250 watts rated to carry 25 amps., resistance 
0.4 ohms, suitable for physics labs., charging board 
etc. Laboratory type with worm drive, on metal 
stand, size Yin 4in 6in. rice 76 each 
BRAND NEW 


secondary 


U.S.A, BLOWER MOTOR for 105 voles A 
operation Outlet 2Zjin. diameter, extremely 
powerful. Snip for only 22/6 plus 2/- post 

CABLE. Heavy duty twin polythene wearte, 
proof, suitable for extension mains, lead, exc 
SPECIAL CLEARANCE OFFER, 39/6 per 100 yd 
coil, plus 3/6 carriage. $.A.E. for sample 


NITROGOL CONDENSERS. With core 
mic insulating terminals, 6 mid. 2 kV. whkg 
size Sin 3iin 4hin., at 12/6 each, 4 mi 
2 kV. wkg. size 3jin 2hin 4jin, at 76 
each. 4mf. 1.25 kV. wkg. size Jhin 2bin 
4hin. at $16 each 

BLOCK CONDENSERS 40 mid. 450 » 
wkg. metal cased, paper insulation, size 4 

54 Ajin. Weight Silb. For power factor 
correction, etc. Brand New Price 15/- plus 
2/- post. 8 mid. C00 v, D.C. whg. at Ti” ¢ 
size 4 2 Ajin. high. Very suitable for all 
ood quality amplifiers, etc Brand 
Price 5 - each 


new 


COMMAND RECEIVERS. 
69 Mc's (33-50 Metres), 125K7, 12K8, 125K7 
1275K7, 12SR7, 12A6. Brand new. Black crackled 
69 6 plus 2/6 post 


BARGAINS, BARGAINS, BARGAINS, HUGE 
STOCKS OF COMPONENTS, RECEIVERS 
VALVES, AT SPECIAL REDUCED PRICES FOR 
CALLERS 


BC455 Covers 


CHARLES BRITAIN (Radio) Ltd. 


aeen 11 UPPER 
IDB LONDON, 


SAINT MARTIN'S 
w.c.2. 


LANE 


TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 


Shop Hours: 9-6 p.m. (9-1 p.m 


Thursday) 


Open all day Saturday 
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_——— ENCON(* 
4 eTrTen } NEW G.E.C., &.7.C. AND “ WESTA- 
ARGAING | LITE’ SELENIUM RECTIFIERS. 
BRAND NEW. ORIGINAL CARTONS. Largest LT +~ in os — 
af. uns. Tyres 26 or @7, 277 4, 24 16 -, Latest Current roducts. urpius. 
(Pe e 2/4) | 
CONDENSERS, Vorisble min. epindied, 15, 2%, 00 C U e S 
76 ote, VG. DYBAMOTORS, ©. ‘approx, 20 ¥ R R E N T P R | E LI T 
06 mA. 6 ¥.), OG. Filters tor hens 6 L?.7s, 
new, canned, 10 Me 1 9 UNIT 266 ’ 
ary, canaed, 10/15 Moje. 1 - ykY 6 mA. 350 9 CIRCUIT. DEDUCT 15%, FROM S.T. &c PRICES. 
ms RA Ede, ae ceive, few tin cor 1 s $7. &@ C. EH.T. K3/15, 4/5: K3/45, 8/2; 
paid inland, TRANSFORMERS, new, std. mains input or K3/50, 8/8; K3/100, 14/8; all post 4d. extra 
400 v. BW 6813.44. 2. 101G: 600s. 106.35 ‘ Only BRIDGE CONNECTED FULL WAVE. 
/* am ,« 2 kv “ * 26 
4 4 fh B =. Gilet £6 ¢ “4 lar 17 v. 1.2 ao. 06/4; 1.6 a, 2b/-; 2.5 a, 29-3 
(vied 62.39 ..8 ‘ 4 yo) nA. 6 : Our Supe rv Bed gain! 3 s., W/-; 4 «., 34/6; 5 a., 37/6; all post 6d 
15 &, 8/6; 100 eu v LS «, 8/6; 706 Structor eee k, “The 33 v. O7 «., 24/3; | a, WBi-; 15 a. 45/-; 
totes ‘30 tan ti > Bes 6 ? ee 126 aA as ; + now inca PPlements (68 -” . Ak ry : Ss . 4 _ “ise. y : : rf “ 
Sa 4s 28, 20 Gameae cack, Eile Seto Sere, {RCUITs_¢ ates Pomes + | 20, in53 ., 20l-; 5 &., 9Biny 72 v. | a, ins 
ee ey ee EquipA™liMers, Fecger Pets, Tre 1$'s, Mle; 1... Ol; 3 0, 92i-; $a., 122-3 
liters, 2/6 270 ¥. Om Vipmens Cede, U ; ‘ ; ; 
Gi-; 240 v. 0 mA «' 480 ¥. 80 mA., 6/6; 600 v a Hy etc nits, Te 100 v. ft a, M0; 15 a, UND; 2a, 128)-; 
mA fi 200 mA, Oi; Iv te r. devaih,  1ETS Fut ons © Sa. ,174/+; all pose 1/4 
 —_— ry es a rola CRYSTALS. poine-co pon *implified lensuctional BRIDGE CONNECTED HEAVY DUTY 
100 ke/a Opin, Bagiioh, 15 RELAYS ote wildin Wiring 4 7 and Tiin. SQUARE COOLING FINS. [7 v 
Me 1 ke) k ‘ ale 10/6 HEADPHONES, * Son, Svariety of superien™ for 6 a., 49/6; 10 «., 56/-; post 1/10 
a pt 6: LF cuones is H r i ; + cals for buildin.” Conseryce; BRIDGE CONNECTED HEAVY DUTY 
AINS at 2 VROSA, Vinee ys, VRb4, 4 RADIO "2 *4Perhet coi; Funnel Cooled, also 
VR7A, VROl, RK94, 054, CV54; at 4/- BPSO, 6AG5 * Bar, WM construcss Tin. SQUARE COOLING FINS. Re- 
9001, VRILG. STZ41, 2OU8 IAT; wt B/-: 1% de TTERy CHA — vised price, same both types. I7 v. I2 a 
peated we hy Bg Stile for A AROER—Compiere 102/-; 20s, 118/-; 30 », I64/-; SO a 
4 er wang  @ : £12/15/-; 33 v. 6 a, Pi/-; 10a, 104/-; 120 
rep heal Sine 7 Fi. Prt * RA CHEAP ; ’ Ly ’ 
Oy os — " » ihe ee Bio EN», 168/-; 20 a, 188/-; 54 v. 6 a, 120/-; 10 a, 
100.0, 10044 lito, MO Pr.Rd » and pee Colour of informatie 142/-; 72 v. 6a., 154)-; 10 a., 178)-; 100 v. 6a. 
ye A 4 iin. MO FIRd 22 * RA NOW -how ode Formyi n tt; 10 a., €12/15/-; all post 2 
lmaA Variow Shin. MO FILRd } DIO c “'ae 
ima 0/10 io. MOC Prd ing * mith  theore: TROL Sunes “WESTALITE” (BRIDGE), (2-15 ¥ 
am ie MO Pas If F BADIOGRAN | 24 informant D.C., 1.2 «., 15/10; 2.5 a, 27/8; 5 a, 31/9; 
bua. @ im oe ene) Ue CATALOGUE “PPlemen tion 10 a., 54/6; 20 a., 99/6; 30 a, 144/10; 50 0 
loma jin MO FIBA 7) rated price jigs Profusely , 257/-; 24 v. 1.2 a, 15/10; 2.5 a., 27/8; 5 a, 
2 é in, MC PLR ° t Of ce us Si/-; 10 92/7; 20 a., 1976/2; 36 1.2 a. 
Sen \ 9 to mee & YOUCAW’T GET, a 27/8; 25 a, Sint 5 a. 69/10; 10 a. 1309; 
40) 10m, , ae Mo Tim a IT's ETTER VALUE: E.H.T. RECTS., 14D, 134, 22/-; 36 E.H.T. 60 
rh At 2) / hey 
yy iio. MO WiLRS hn ** The mae hone Ps! 31/10, all post extra 
‘om shies , . bful boo 
ot + a -« La ag 4 y SEND 2% FOR oe k in the Trade Wholesale and Reta: 
List and enquiries, 6AB CASH | ‘UR Copy r Special Price for Export and Quantity 
WITH ORD Postage ext feepatch ODay 4 
Callers and Post Callers only 
w. A. BENSON (WW) SUPERADIO T. VW. PEARCE 
308, Hathbone Road (W chapel), LfD., 66 GREAT PERCY STREET, LONDON, W.C.1 
Liverpool, 14. 116 Whitechapel, | Uf Pentonville Rd. Between King's Uroes and Angel 
sT0, 1604 Liverpool 1. ROY. 1180 


MAGNETIC 


RELAYS 


GOVERNMENT SURPLUS 


FLASHER UNITS. Containing 2 600 slug type relays, each 8 platinum 
contacts. Will give approx. } second pulses from 12 to 24 volts supply 
The whole mounted in metal die-cast box 44 x 34 x Jdin. high. Suitable 


T 3,000 for flashing indicator lights on cars, etc. Price 17/6, post 2/- 
BUILT TO SPECIFICATION ee POWER UNIT TYPE 46, for 230 v. A.C. supplies. Output 6.3 v 
-_ at 13a. D.C., and 220 v. at 110 ma. D.C. Contained in a ventilated case 
19 x 12 « l4hin. deep. Weight approximately | cwt. Price €5/10)- 
Coil Winding and Tropicalizing. Carriage |5 This is the power supply unit for 1155 Receiver LT and 
HT and 1154 LT 
Spring Sets and Coils supplied separately if required. VIBRATOR PACKS. 24 volt input, 110 volt D.C. about 40 ma 
output. Complete with 12 v. vibrator, stabiliser VS/110/A. Complete 
Send for Price List or quotation. in metal case. New and boxed, 15,6 each, post 2,6 


AMPLIDYNE MOTOR GENERATORS. Ref. SAMIINIJIBA 


eKAYE ELECTRICAL MANUFACTURING co.s Input 27 voles at 44 amps, output 60 volts at 8.8 amps 530 watts. Brand 


Havelock Works, Havelock Place, Se re 
Herrow, Middlesex. ARTHUR T. SALLIS (W.W.) 


HAR. 1432. 93 North Road, Brighton, Sussex. Tel. Brighton 25806 
set é ae LYONS RADIO Ltd. 
Television Radio Record POWER UNITS TYPE 265 Inpat 290 v. 0 AC. maine, Outputs: E.H.7 
CABINETS MADE TO ORDER | | on mn ee Bei nL SF 08 Ris eer 
petal lation Fitted with metal cased, paper nriensers (not electr alves 
ty U4, Vit aad VEO eu Housed t ta rng Ln. , with put 
ANY SIZE OR FINISH cmaiition aed supplied with cireult diagram. A REAL SNIP AT ONLY 69/6. 
SPECIAL VALVES. Type 807, as new, in original cartons, American made SPECIAL 
PRICE, ONLY 7/6 enct VUS08 half wave direct heated rectifier. V. htr. 4 
CALL OR SEND DRAWINGS FOR QUOTATION wg Ay ~ * 10 *. a ae AY ine. eeea 18/8 Wie. oar ot 
marked externa but all tested and guaranteed electrical good. PRICE ONLY 
for 10/6: 6 tor 10/6 ~ 36/- 
PRECISION CONDENSER UNITS These contain meta ane | ie re with 
B. KOSK | E (DEPT. E.) values to the senna fow planes aoe 00, 14, S012, 2019 and S03 ext. "The eon 
lensere are tran te @ twetal chasete wi th . » . © r) 
‘ Sjin., together witt tapped wire wound r e marked values 
72-16 Leather Lane, Holborn, E.C.1} | | ist ft'pcn. = rt SS Se a 
3 GOLDHAWK ROAD (Dept. M.W.), SHEPHERD'S BUSH, 
Phone; CH Ancery 6791/2 LONDON, W.12 Telephone Shepherd's Bush 1729 
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All UNIVERSAL ELECTRONICS equipment guaranteed in perfect condition 


RECEIVERS 

EDDYSTONE 640. 1.2-30 Mc/s. £22 10 0; 740. 550 ke/s.-30 M. I. 1 Radiat ion Laboratories 

Me's. £35; 750. £45; 670. £35. HALLICRAFTERS SX28 550 . . 

ke/s.-32 Mc/s, £45; SX24 £35; S20R £28; 1953 Portable model £50. SPECTRUM 

SX71. AS NEW. NATIONAL HRO receiver complete with all i we. ns ‘ ANALYSER 

coils, ete., from £28; MARCONI CR100 £30. ) ’ ~~ 

Set of three dials for ARSSD per set £1 10, Paw . TYPE TSX-4SE 
~_ > , 3 centimeter) 
MANUALS » e i ‘ 

I or PFC FIVERS 2 aa, a TR Mesesal ma *," »The TSX-4SE 
CR100, S20R SX24 » HROs : i Spectrum Analy- 
etc., photostatic copies per copy £1 7 6 an’ : ’ s ser is an ultra-high 

BRITISH TEST EQUIPMENT as frequency receiver 

AVO Voltage Multipliers 1,200 v., 4,800 v., can be used with with an oscilloscope indicator, in which the local 

Model 40 Brand new. Carriage paid, each $/6; Test Meter type oscillator is frequency-modulated by a sawtooth 

7 £15; AC/DC Minor £6; Roller pane! valve tester. AS NEW £10; voltage proportional to the sawtooth sweep on the 

Valve Characteristic Meter. AS NEW £45. TAYLOR TV Wob- oscilloscope tube. It is used for observing the 


bulator, 260A. AS NEW £28. EVERSHED Wee Meggers 500 r spectra of the pulsed oscillators, tuning receiver 
£11 10 0; 500 v. Bridge types, etc. MARCONI Signai Generators, local oscillators, adjusting defective r.f. compon- 
Type TPS517, 150-300 Mc/s. £45; TF390G £45. COSSOR ents, measuring large standing-wave ratios, and 
Double Beam scopes types 339A and 339 from £35. measuring the Q of resonant cavities. 


¢ es ENQUIRIES AND INSPECTION INVITED 

E RY IC E “AND REAL IG NMENT | SPECIFICATK N: Tuning range—8.630 Me’s-9,550 

of all British and U.S.A. types Beae (5202S Memeend, Teavenney eciaenien Dy Gents of 
apr rovice ‘eaction Cav’ wav a 

COMMUNICATIONS RECEIVERS eauer 2. Receiver band width R 


frequency 20 M/cs. Receiver band width 50 ke/s. Receiver 


- gain 130 db, 4 LP. steges 3 video stoges Sweep {reauency 
to makers’ specifications AT L OW C ‘OST. variable from 10 to 20 d from 


cps. 
0-100 with calibration factor of} L 0 db/div = 10, 
BENDIX BC221 Frequency Meters 125 ke/s.-20 Mc/s. availabie BACH MONTH we will be illustrating and fully describing 
from stock British and U.S.A. LABORATORY INSTRUMENTS 
Large range of VHF receivers and Microwave rest equipment. Kindly peat lh nl gy Cut out and file the data for 
wri.e for details or requirements, , 


22 LISLE STREET, LEICESTER SQ., LONDON, W.C.2. ial, littin 
Shop ‘ours, 9.30 a.m. to 6 p.m OPEN ALL DAY SATURDAY Thursday 9.30 a.m. 0 | p.m. MEAdway 3145 ight) 


TiiS4B TRANSMITTER UNIT. Medium 
Hich powered for C.W«M.C.W. R/T 3 ranges 
10.5 5 Mc's. 509200 ke's. Complere with 4 
valves, erc., in meral case I4in. x I6hin. x Bhin 
croren power sunnly required 

ASK FO CARRIAGE 
X/ESA 39/6 * each 7/6 EXTRA 


VISUAL INDICATOR TYPE |. Re! 1002 
Overseas freight, etc., extra. | Dual reading left/right O.F. meer for R.1155 
ELECTRONIC IGNITION TESTER. Type DISTRIBUTION BOARDS. 250 volrs 15 amp, | 2Hin. Scale overall dim.: Shin, x 2jin. In used 
V.E.D. Pate. 563562 by Enelish Electric in original | 3 way. A ‘Simplex’ iron-clad 14 amp. distri. | condition, 
wood case. A Carhode Ray rester for checking | bu'ion board with 6 rewirable fuses, highly | ASK FOR 12/6d POST 
ieni'ion of in ernal combusion engine while efficient fuse yor. mounred on winged batrerns | */H@62A y * each PAID 
engine is operating, will operate from 6, 12, or | and fireproof filler between poles ize Bin. L. x 
24 volrs D.C. or 230 volts A.C. Builr into bleck | 64in. B. x B4in. D. Weight 8 lb. Ask for X/H949, | JEFFERSON TRAVIS UF-2 TRANSCEIVER 
crackle case with hinged fronr and carrying handie ** Sandali e Duplex " similar but with no filler CHASSIS. (U.S.A. made) Less 
Dim.: (Shin. x Bhin. x LI fin. No leads or inseruc- | Overall size Bin. L., Bjin. B., 4in. D. Weight | partly stripped by "he M_O.5 
tion bonk available 131b. Ask for X H950 ASK FOR 17) CARRIAGE 
ASK FOR £15 CARRIAGE | M.E.M. Kanrark,"” similar, but with no filler, | X/H518 / * each PAID 
X/HS535 each 10/- EXTRA | Overall sire: Bin. L., 7in., B., Bhin. DO. Weight 6 ib Circuit at 2/3, 

a Ask for X/H95! — “ — 
INDICATOR UNIT TYPF 6H. Wich VCR. ‘97 | Ali unused but slightly marked externally due co | SUPPLY UNIT RECTIFIER FOR NO. 43 
tube and valves, 4-VR9! (EFSO), 3 VRS! (P31). | being stacked TRANSMITTER. Ex-Canadien Army in original 
Dim.: 18in. x -_ x 7! Weigh 2th. In 6) POST | wood case. Input 110 V. AC. 50/60 c/s. 1.7 K.V.A 
orizinel 59, 6d "RRIAGE [OGs coch PAID | Output (H.T.1) 2,000 V. 375 mA. (HT2) 500 V 
ASK FOR X/ET77™ * each ‘i. EXTRA | SPECIAL QUOTATION FOR QUANTITIES. | 400 mA. plus H.T. lines 450 V. 265 V. also 383 V 
INDICATOR UNIT TYPE 6 With VCR.97 | BRASS GLANDS. fin. diam. in throw lengths, | Totviated and neg. bias 250 ¥' 150 ¥. 80. Piaking 
tube and volves, 4-VR9I (EFSO), VRS4 (E834), | 1. 3/16, lin., Ihin, Bore gin. Price 1/3 each. Post | three complete power supplies a “SS do ible 
3-VR92 (EAS9), VR7B (D1), etc, Dim.: Bin. x | Paid Siesealeee, SZ). 651 San VaISO tor eg) 
Bhin. x Thin Weight 2 Ib. in original woo ' care | ROTARY CONVERTER TYPE 195.” inpuc and iV (Time dele ) The complere unit ae 
ASK FOR 45/- CARRIAGE | 24 V. D.C. 5a. Ourput 230 V. A.C. 50 c/s. 100 w. | in metal case wich lid shock moumed. Dim 
x eae 7 on oh exree Complere in metal case. Dim; Bin. x Hlin. «| afr. bin, x Ift. Gin. » Ife, Finish olive drab, Weight 
RF. UNIT TYPE 24. In oririnal Carron. With | Ein. with carrying strap 420 Ib 
valves 3-VR6S (SP61), etc. Range 20-30 Mc/s.,| ASK FOR CARRIAGE | axs FOR CARRIAGE 
ceteching sontag. Ohi Gile. & fila. & 4a. | X/H914 £5.19.6d. each PAID | x/H126 £15 15). EXTRA 
Weigh 7 Ib SUPPRESSOR UNIT 5C 870. Contains 4 HF 
ASK FOR 10 le POST '/6 | chokes and 4 tubular condensers 0. mid. 250 V.| RECEIVER UNIT TYPE 25. Ref iOP/IL 
x/H8SO each EXTRA | D.C. carrying 5 amps. (2 sers on each lead) each | Part of TRI196. Range 4.3-67 Mc/s. with valves 
choke and condenser separarely screened in | 2'VA5S3 (FFI%), 2/VRS6 (EF36), VRSS (£8C33), 
X F. UNIT TYPE e. in Original Carron. 40-50 | compartments of aluminium alloy box 4hin. = | VRS7 (EK32), 21.7.7. 460 ke/s., etc.. in metal 
s. wrherwite *s 24 4in. « 2in. 4-hole fixing case 64in, x 6tin. © 6hin, 

AS* FOR 12 ‘6d POST 1/6 | ASK FOR 2/6d POST I). | ASK FOR 25/- POST AND 
X/H3A7 pwr each EXTRA | x/H907 / * exch EXTRA | X/H299 each PACKING 3/6 
RF. UNIT TYPE 27. Wish Broken Dial } . 
Rance 65-85 Mc/s. Valves 2-VR'35 (EFS4), VRI37 Order direc from:— Phone : South 4451/7 


PLEASE NOTE. Corriage and Postal charges | refer to the Uv La only. 


valves and 


eos ec. Variable tuning. Dim.: and weight as | - 2, BRIDGE STREET 
24 : "‘LYDESDALE (cs'tic Gks¢ow cs 
ASK FOR 29 6d POST 1/6 | 

x/€771 * each EXTRA 
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FOR EXPORT and to H.M. GOVT. 
CONTRACTORS ONLY 
AVAILABLE FOR sMMEDIATE DELIVERY 
RADAR 


EARLY WARWNIN PADAR imobile n trailers)}—LORAN & 
yp GEE RADAR. METEOROLOGICAL MEASURING EQUIPMENT 


NIGHT-FIGHTER RADAR REBECCA EQUIPMENT 


. RADIO TRANSMITTERS 
require R.C.A. ET-4336—(2-20 Mc/s 350 watt) 
HALLICRAFTER BC-610 (2-20 Mc/s, 350 watt) (New.) 
WESTINGHOUSE GO-% (300-18.100 Kc's CW and MCW only 


TECHRAD Mode! T-350XM (2-20 Mc/s, 350 watt). (New.) 
R.C.A. 5 kW Tranemicters. (New.) 
Large quantities of spares for above 

COLLINS TCS EQUIPMENT 


TEST EQUIPMENT 
ULSE CENens Tons (Model 79-B——current production by 

MICROWAVE FREQUENCY METERS (Mode! '05S5M— 

Lavoie Laboratories) Frequency Range 375-725 Mc/s Self 
contain attery operated, high precision instruments 
Bc. ni 1? equency Meters, TS-10A/APN, and large range © 
TS instruments 


VALVES, MAGNETRONS & KLYSTRONS. (Surplus guaran 


teed also Current production.) Large quantities always in stock 
All our equip nent is either new or rebuilt to origina! 
specification, including latest modifications. 

y All Airborne equipment can be released in our works to 


A.1.D. and or A.R.B. Standard 


ration) 
erates pulses of continuously variable width 
wR 60 100,000 pops., pulse width variable from 


may be used for checking the response o video 
sand iw a ecg on of peak measuring equipment 
late ignition 4 other types of interference for 


for their well equipped recaps tes emma ec 
‘ BRITISH SAROZAL LTD. 
and conditioned Laboratories 1-3, Marylebone Passage, Margaret Street, W.!. 


Telephone : LANgham 935! (3 lines) 
at Cebles: Sarozal, Londo Telegrams : Sarozal, Wesdo ondon 


SPENNYMOOR 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 


The qualifications are ESTD. 1940 
initiative, sound technical NOW IN OUR FIFTEENTH YEAR 
experience in the field of AND STILL 


electronics, including NO B.N.R.S. STUDENT 


television, radio and test 


equipment. Permanent H A S E Vv E R F A L E D 


progressive posts offering to pass his examination(s) after completing 


our appropriate study course. 


exceptional promotion and 


prospects. Entrance to FREE TRIAL LESSON, QUESTION 
Pension and Life Assurance and MODEL ANSWERS 


Fund — Radio, Telecoms., Maths. 
; and our NEW BASIC TELEVISION 


State subject and grade of any special interest. 


Write stating age, experience etc,, to :— 
A.M.Brit.|.R.E. and CITY and GUILDS Radio and 


PERSONNEL MANAGER, Telecommunications Exams., etc., etc. 
FERGUSON RADIO CORPORATION LTD 
GT. CAMBRIDGE ROAD, ENFIELD. MIDDX See oe: PA-€.€., 4.Brit.1.8.€ 


BRITISH NATIONAL RADIO SCHOOL 


21, CANYNGE ROAD. CLIFTON BRIS 
Te BRISTOL 34755 


a 


FEBRUARY, 1955 


Wireless 


Bate '1- tes 8 tnee os tem ond 
lune or part (hereof, average lines Numbers 
2 words plus |) -. (Address « 0000 c/o “Wireless 
World” Dorset House, Stamford 8t., London, 6.E.1.) Trade 

t details available on spplication. Press Da 
March 10965 issue, Teantas, January 27th. 
s ty accepted tor 


WARNING 


Readers are worned that Government surplus 
components and valves which may be offerod 
for sale through our columns cerry mo manu- 
focturers’ guorantee : Many of these items wi! 
hove been designed for special purposes making 
them unsuitable for civilian use, of may hav: 
deteriorated as o result of the conditions unde 
which they have been stored. We cannot under - 
take to deal with any complaints regarding any 
such items purchased 


6 tor every 
words 


NEW RECEIVERS AND AMPLIFIERS 
JR ELECTRICAL a& ELECTRONIC 
DE vat OPMENT, Lid., Bickford Rd., Wit- 
Te.. East 0622, 
manufacture 


of High 
Reproducing 


Sound equipment 
incl adi ng 
ALIAMSON Amplifiers, 
Variable Steep Cut 
High Pidelity 
equipments 
the new 
mal Recording Amplifiers, 
Inits, et tor 


Tone 
Filters, 
Portable * 


Cont rol 
Cross- 


Mu rophorie 
details and 


05 ’ 
| This material is free. Post the coupon now 


re- | 


new 
elver-t 
Mat 


Mullard amplifier-MW/VHF 
ransistor receiver, can all be heard 
borough Yard, N.19, 8 mins. Archway 
om, 25 mins. West End Ring Are. S/6 
ound Products Co 10184 
SHIRLEY LABORATORIES, Lid 125. Tar- 
I Rd Worthing, Sussex, announce the 
Jupiter "’ amplifier, type 1-15E 
pre-amplifier incorporated 
15 watts output 
extending to 
18 db, treble lift 
distortion 


4 bass lift 
14 db, cut 20 db, 
almost immeasurable 

) ma, 6.5v @ 2 amps at octal socket 
constructed to instrument stand- 
valves, price complete with en 

’ £18/18 Also the “ Mullard ” 
amplifier with tone-control system 
and the 
for converting your sine-waves to square 

£9.—-Write for full details. Tels a 
579 


RECEIVERS. anor eens LS 
AND SECONDHA 
EW ZEALAND TX-RX a Zw 
communication sets for mobile work 
Vibri autor Packs ood 12 volt operation 
availab 
"13 Valve TX RX 2.2 to 6.5 MCB in one 
band Power output approx 2 watts. CW 
phone. Break in operation, 


for all types of aerial 
sare 50ib. Waterproof cover 
F.. Il. As above except covers 
185-4 Mes and 4-6 Mes and 11 
syncronous vibrator 
THESE sets are absolutely 
have never been in service 
are slightly soiled due to 
sets have been hermetically 
Each set is supplied 
tions manual, 1 pair 
moving il, hand microphone 
heavy battery leads 


ut 


inter- 
bullt 


bullt z aerial tuner 
Size 22 X12. Weight 


2 wavebands 
valves with 


brand new 
The outer 
storage, but 
seal 
complete with instruc 
moving headphones, | 
key, set of 
and set of resilient mount 


they 
cases 
the 


PRIC ES Mk a £9/19/6 + 15/- carriage 
Il £12/19 + 
aoving coil 
WALTONS Wireless 
Wolverhampton (Tel 
RO Rx's and coils 


H BCt48R, CRIOO, ete Requirements please 
to R. T & I Service. 254, Grove Green Rad 
London, E.11 Ley. 4986 [0053 


R P 25 at 15/-. 24 at 
il in original iaolees with 
alves EWS. Co., 6, Church 

Rd (3393 


mike 
roceeds of 


22039) oe 0147 


in stock, aiso AR&S 


lite types 26 at 27/6 
brand new 

postage 

Moseley, Birmingham 


MPLIPIER. 2 speakers, turntable 
et new condition. 40 watts, 
sale for Group Captain Cheshire C —Writ 
to Warden Le Court, Liss Hants { 5982 


IRELESS WORLD 2 RF. 5-vaive quality 
tuner, MW. and L.W., unused 

use with fidelity amplifiers 

including limited number oarew™. 


all high 
valves 
Box 0892 


TV RECEIVERS, AM 
NEW LOUDS 

OODMANS loudspeakers. aiso 
polished cabinets. write for 
ments tamford (Dept. D.21) 
Parade, Salusbury Rd... London, 


riEat WANTED 


supplied ir 


list, hy Fy 


NW 3997 


ES.2 square-wave generating | 


Wiretess Wor_p 


a 


you are | 


If 


building your own 
amplifier . . . 


or any other audio equi ss. 
f cmmeiate 
This 


transformer 
Assoc.1. E.E.., 
“ Music Trades 


2, An ihustrated brochure wiving fall details of the 

Partridge or Osram 

and Mullard $10 am 

3. Technical data sheets and all available literature 
on the Partridge range of transformers and 


Brit.1.R.E., ete. reprinte 
Review ° 


PARTRIDGE 
TYPE PIS9IA 


| (Push-pull output) Specified in the Osram wiz) 


cucuul If performance down to 89 c/s ts required | 3 
it is exxential to employ a transformer of this | W 


calibre 


OVER 100 STANDARD TYPES 


in the Partridge Hange Our 
Catalogue gives full technical details frequency | 
response curves, ete 


Post this coupon now! 


are available 


| To PARTRIDGE TRANSFORMERS Led. 
! Roebuck Road, Tolworth, Surrey. 


Send me 
(t) 
(2) 


The article on High Fidelity 
Wustrated brochure for amplifier 
components 

(3) 


Technical data sheets 


(Cross out which not required.) 


| NAME 


| ADORESS 


it lease use Block letters 
wee aS UT UC OO 


| manufacture 
| Z 


| tenor 


World Classified Advertisements 


LOussrE Ae ERE eungtve ANDO 


ARTLEY TU 
as new, offers.- 
mouth Rd.. Esher, ew. 


OODMAN’'S Axiom 150 Mk 2 speaker 
ll-ply corner cabinet, Goodman's specifica 
tion as new, £12.-—-Whittle, 99, Market 8 
Hindiey, Lanes | ut 


TesT equip RPLUS AND 
Se SNDWA o. 


IGNAL = generators, oscillusecopes, output 
meters, vaive voltmeters, frequency meters, 
multi-range meters in stock; y Rowe, ongutipes are 
rites juirements to Service, 
| 254, Grove Green Rd , unde, Ell hey _ 


NIVERSAL meter Taylor model 90A 
first-grade accuracy, 1000 

£8/10 only, also valve teste: 

tors measur! mutual 

all modern valves, £14; both in perfect condi- 

tien practically new —Write Strauss 5 

Gloucester Ave., Slough, Bucks {5897 


REQUENCY stabilizing sets by G.E.C 
prising one multivibrator unit 100ke’s 
lke 5, ome ditto Ik/s to SOe/s, « one 5-phase 
amplifier unit for SOc/s stabilized out 
three unite fitted power pack for 200-2! 
mains pounted in standard 
complete with 100ke/s crystal, 
valves and circult diagrans, new, & 
BRIDGE-MEO (esting sets by Bvershed & Vig- 
ty in alloy case, 
leather case, 
a curaey tested. £12/15: ditto, 1,000v 6.010 to 
200M ( £55 


MIC ROAMMETERS Zin MC... 
centre zero Sanguno- W 


oe 215 q{ —, gongition 


Ts 


flush, round 
eston, 250-0-250 micro 


Gulpives meter, 100 microamps 
mirror seale calibrated 0-120, in 
case Sin <9in5in, with Cambridge 

Vacuo-junction 0-5ma, 20mc/s max., as new 


£6/15. carr. paid 
FREQUENCY meters, al! 40-600/s dia 
semi proj., 150v 
£6; Tin dia., proj 


P. 

LECTRICAL tas hometers, calibrated 40-600 /s 
4 in dia., flush, 12/18v a.c., reet./M.C., com 
pete with separate a.c. tacho-generator, reads 

pm. new, 
Crompton - Parkinson 
0-400amps, leather case 


all % ae” 


», £8 be, foe abe 
>. Yanipa. 55 
voltage hn t ino- 


i kva % 2: carr 
B. Crawshe 
Herts. Tel. 185 
(5945 


. Pixmore Way, Letchworth, 


NEW DYNAMOS, MOTORS, ETC 
ARD rotary converters for radio 
vision amplifiers, etc 
ALSO, rotary transformers pec 
enerators etc 
PECIAL ofler.Revolving armature alterna- 
tors, 2 pole, ball bedring, 5,000 rpm. with 
direct coupled 26-509 exciter ang voltage 
yur _emognente tout 250y > cycles 
8 wer factor, price with Vee 
pulley aa "each nett, ex-wor 
ho 
Ta 


South &t., Bishops Stortford 

1694 [oose 

Gree IAL television rotary converters, quaran- 

teed interference free, fitted radio a tele 

vision filters, wt. 60lb, lav a. 

. lov . to 250¥ out 

also converters for radio 

and general use. inputs, out 

prices as above, the above also supp)! 

| Smoctners £25 de, 
pil 


tele- 


alternators, 


w 


Herts 


without 
immediate despatch; 


geet mage’ s home 60 mis. 8.W. of Button 
Sor fe 
TELE Vision. converter was tested on Ekoo tele 
vision, 12in tube consumption 155 watts 
c. current from pane only @» amps. olcture 
and sound were perfect and completely free of 
interference or flutter 
THE above is the latest product of British 
and is cugcamness for one year 
No. 2A 1.2hp petr “Bic. *teliger 
as a sortie r a iver 
Ce 66. Grea Wei 


Angell” oo 


FOR 
SALE AND WANTED 
ADVERTISEMENT FORM 
TURN TO 
PAGE NO. 165 


150 


m= THE MODERN BOOK CO.— 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 
Radio and Te'evision Engineers’ 
ence Book edited by £. Molloy 


Postage Is 
Basic Television by 8. Grob: NEW EDITION 


Refer- 
70s. Od. 


46s. 0d. Postage !s 

Practical TY Aerial Manual for Bands 
i and tit by BR. Laidlaw. 46. 6d. Postage 
3d 

Principles of Transistor Circuits edited 
by &. Ff. Shea BGs. Od. Postage Is 

Telecommunications by A T. Searr 
35s. Od. Postage 9d 

Blectronic Organs by R. L. Eby. 408. Od 
Postage 9d 

Principles and Practice of aa by H.€ 
Penrose and R H. Bouldir 506. Od. 
Postage |s 

Magnetic-Amopltifier Circuits by W. A 
Geyser 42s. 6d. Postage 9d 

Television Engineers’ Pocket Beok 
edited by £ Molloy & |. P. Hawker 
10s. 6d. Postage 6d 

Tetevision Receiver Servicing: Vol. | 
Time-Base Circuits by E. A. W. Spread- 
bury. 2is. Od. Postage 9d 


The Oscilloscope at Work by A. Hass & 


Rh. W. Hallows. 156.04. Postage 9d 
Brimar Radio Valve and Teletube 

Manual: No.5. 5s. Od. Postage 4¢ 
Radio Vaive Data compiled by Wireless 

World 3s. 6d. Postage jd 

Please write or call (or our catalogue 
19-23 PRAED STREET 


(Dept. W.2) 


LONDON, W.2 


PADdington 4185 


Phone 


Open all day Saturday 


SURPLUS 
St Us 


AERIAL MASTS. American Vag 


>» element 


array AS-46/APG 30ft. one piece 4in. dia 
hollow wood masts 36fc. 3 section lin. dia 
tubular stee, masts, 45it. 9 section thin. dia 
American steel masts MS-44 50%. Bendix 
plywood masts MT-7A. 70%. American ply 
mold masts 200 mics H dipoles 
204 American tripod base aluminium 
masts AS/TPX 9. one piece American 
police whips, (!8fc. BC-610 6 section whips 
TELEPHONE AND TELEGRAPH 
APPARATUS i+! terminals and by- 
pass filters; | 3} terminals: | 4 terminals 
and repeaters, 5 and 5X, 5 and OX. filrer 
power bays; repeaters; V.F. ringers; perfor 
ators; Wheatstone equipment, teleprinters 
undulators; switchboards; rectifiers EE-65 
TG-10, ete., ete 

AUDIO EQUIPMENT. B.C.A. squadron 
announcers (12-25 watt speakers), R.CA 
25 watt high power speakers Portable 
megaphones PA-4 SCR 625 MINE DE- 
TECTORS 

CONTROL UNITS. AM46, 7, 12, 13, 21 
25, 29, 42 


AMERICAN TRANSMITTING TRANS. 
FORMERS ANO CHOKES A warge 
a 


variety by Amortran Kenyon A.C 
Thordason, etc., ete 

TRIPLE DIVERSITY RECEIVERS. [5 to 
30 mes Sell contained on rack with all 


refinemen:s Full details availabie 

100 WATT BROADCASTING TRANS. 
MITTERS by Woden Sel contained in 
41. Gin. cab met €22) 10/- with valves 


RACKS, de luxe, 19 mches wide channe 
won sides i ae | Be. bin. high, i+; 
both carr. 10 


Many other items too numerous to mention 
Send your requirements Lists available 
Ali packing and shipping taciities 


PrP. HARRIS 
ORGANFORD DORSET 
Lychett aiz 


Te'ephone Minster 


Wiretess Worip 


DYNAMOS, MOTORS. ETC.SURPLUS AND 
000¢/s 


SECOND DHAND 

2 motlor-a 
a. output 60v 5 

SOOVA, comp.ele + arte i 
pene! and vo.tineter sited is ale 
te), cabinet tsp 4910 
origina, cas.s. & ex 4 
P. B ase iAY rm ix . 
worth. Herts Tel 4944 


NEW GRAMOPHONE AND SOUND 
EuvliP@ment 


100 6.258 


, ERROGRAPH mag ape 
76en08 
WEARITE tape decks ar t pa 
DISC recording maci es af kd 
LEAK amplifiers lOw £17 np & 
GOODSELL, Sw £i5 yp 4 
RESLA ribbon mi pt ‘ ‘ and 
EVER: THinG for fs nal 
studio and quality deal 
SOUND DISUS ‘(B8UPPLIE Ltd I B 
pham Rd. Southport. La 5 
* 
T R. amplific f Truvox, Lane eck 
et 5 watt £14 at in 
PM 7 ers, Der é ea " 
U/L att amps, with pre-amp, & 
HARDING” Big rRONK 208 fora 
London N 2 
FreRncon AF’ fe ape re 
sounc H.M.V uw ) le 
we él n.y) Err : ko : 
ronhone ra 
"ER01CA RECORDING ERVICE 
Miscellaneous, age 5.) 
"AVE recordet to ‘ exchange 
in Greater Lond y al 4 
wders wanted for “ “4 
repairs mecthat a 4 , . 
° yo ae = . acce ivaila 
in magneti . raing ¢ 
Tue MAGNEGRAP H RECORDING 
Hanway Place. | w re 
21S 
INE vox dis ¢ fing equipments 
‘J tor hi iat ‘ lit f 
ing microplhe ne t pment; 5 ef 
aisO avaliable a6 « pé + 
ft mic amplifier a [ a 
70gn6 ype C7, for ale 
requirements.-recorder me 4 
ompete channe at } 


arranged in London 

PLEASE teta 8 
Coplow Park Rd.. Braunton. N. De 

Braunton y 


224. Callers by appointment 
GRAMOPHONE AND SOUND BSEipMant 
SURPLUS 4ND SEC ONDHA 
C IR tape recorder nonitor arf 4 
facilities, studio i £70.—-B 
SARRARD RC75/AC automatic 
changer, hieh fid t head mou 
new, £12.—Emberbrook 427 
Mie type PM/1 tape re jer ttle 
' ribbon mi 5 rolls tape can be 
entral London: offers around £55 , f 
Box O715 5 
GRAMOEHONE AND souno 
eau ol ha WANT €0 
ANTED ean ard I 
mechanism n Ofte t Lov 
Jea Farm, Wyfold, Checkendon, Oxon ’ 


NEW COMPONENTS 
yr NSPORMERS 


WHY not aek us t e ia 

WE mar t : r 

os and 
2] arantee 

WOoOoDROW } A t 

jen Hi) 4 Ww P 

347 

ComPonanTy SURPLUS AND 
yn dedaly, ND 
ERMANIUM dGiwd ea ua 
maper 6.D<4 ) Greer an 

aon NB 564 

QOUTHERN RADIO SUPPLY, Lid. 1 I 

2 Newport Street, | WCcz ‘ 

lisplayed advertisement, ; e 16) 

Wie voltage sta SE Btabilistor nsta 
voltage a er ! um iF } 
olts, 600va elleved nused, & 

t fer inmits 250. input l v D 

amps £6/10 Hutching Kin 

50 0O me's.-¢.a8 ea sing.e © 
metically sealed termina fo olde 

nections and fixing mat kv and 2k 

wf r 1000 « ted I B. Cra 
4. Pixmore Wa I Hert 
451 . 
ALVES new and guaranter t bn & 
boxed CcvVisi ‘ 53 t TT 

6/t CVisa 6/t CVia ( 

V545. 3%) CV416, 9°6. CV4 44 
t cVas + CV455 4 

CV4a92 } 66 J i 5 
t r ovae ‘ Cvat ; 

CV1758 CV2120 

CVv2179. . 9 mt 6d ee x 

the types 1 { full 4 

hou service a er r ‘ 

Bentley H € Chak F 

London mrose 90 y 


Fepruary, 1955 


C 
mn alle, Me tH 


Wa jt oe miniature Folron ~—- 


AIR DIELECTRIC TRIMMERS 70pF 


Hustration (approx.) actual size 


Type approved Ca 


12 Vane type 500 Volts 

Width 16.5mm Length 22mm 

Height 19mm insulation 10,000 megs 
Power Factor tess than .001 

Temp. Coeff. 50 parts million °C 


O)X(REN( 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 33% 


CABINETS 


We can supply 


any Cabinet to YOUR OWN SPECIFICATION 
The one illustrated can be obtained Walnut 
Oak or Mahoeany for £1915 6 or as a COM 


PLETE RADIOGRAM 


Ncor porating 


changer and 10in Speaker tor, £40/17/4 
changer and Gin Specker for, £02/14/4 
honges and idin tpeaker tar, £1016/0 
sanmer and din toaketan £0064 


(H.P. terms can be arranged) 

for complete Caralogue of Cabinets 
Chassis, Autochangers and Speakers (refunded 
nm receipt of order) 


LEWIS RADIO CO. 


120, GREEN LANES, PALMERS GREEN, 
LONDON, N.1}3 BOWes Park 6064 


end | 


FEeBruary, 1955 


DUODE |: 
12c 


SUPREMELY 
NATURAL 
SOUND 


| INSIST ON HEARING A DUODE 


Whatever your amplifier 
Whatever your cabinet 
Whatever your pickup 
Whatever your receiver 
Whatever your radiogram 
it must end in a Duode 


The greatest care taken in choosing any or 
all of these primary stages of a good quality 
nstallation is wasted unless the same care 
is given to the choice of the most important 
most critical final stage of all-—the recreator 
of sound itself 

That choice has to be lived with for some 
time. A hasty decision and failure to hear a 
DOvede may condemn the really critical ear 
to a long sentence. So, before you plunge 


INSIST ON HEARING A DUODE 


The Duode !2c is a 12in. unit with the famous 
dual drive, built-in crossover and feedback 
giving a range from below 25 to over 16,000 
p.s., PLUS absolute smoothness and a grip 
»~ transients and bass which is unequalled 
Definition throughout the range is superb 
NATURALNESS, freedom from boom or 
harshness and continuing pleasure are the 
ruits of DUODE ownership. The 2c at £20 
s the finesc high-quality sound unit available 
odsy. The '2b at €14 and i2a at £10 are 
also the best in their categories 


sed music or rodio dealer con, if he 
buy Ovede Units from us for his stock 
and demonstration if yours will not do this 
we will help by offering you the facility 
f trying @ Ovede ot home under ver; fair ond 
reasonab/: conditions 


Any recogr 
wishes 


for you 


Vrite for details today 


Barker Sound Reproducers 
3 Newman Yd., London, W.1 


| 0 av 


| aad $.a.e 


ew 
| TELEVISION: Set of 


ine 5 
| DNIVERSAL 


| Kia 
| MAINS trans., 
Sy, 
RADIO CLEARANCE, Ltd. .”7 
| Ra., 


Wire_ess WorLD 


COMPONENTS =~ ‘APLUS AND 
SECONDHAND 


SopRema RADIO rae Romford Rd.. Manor 


one 
¥, end 
nd. 41 
ay 
en 
iMFD 150¥ Dubtlier Drylytic w/e card, cond 
isMPO 25v Micropack tag end meta 
ea 
MET ALPACK 0.imfd 
SPRAGUE O.lmfd 350v 
6 do 
iNT OCTAL v/holders 


Red Sylvania, 10/6 ea 
for Denco P.M 


as cond 
550v condensers, 
wend nd 


Amphinol type 


| th.> will ve the fu'ure rad.o 


DENCO ae Technica! Bulletin 
Maan .ever snr.t 
CO-AX AL cae. 800hm 


* DTBS 


a 
chassis 
~6.n x 


trans 


ready punched 
n a 
O 250v sec f 
pr.ce, > ea 
PED heater trans. 0-21 
4v-6.5v at 1.5amp. really 


6/6 e 

SMALL type vol/controls, Lmeg 
l/spindie and 8/P switch, 2/6 

PUPULAR mans trans, buy ‘ 
mount.n with 
60m, a, 
primary 


base connect 
Sv i.5amp and 4y 
tapped 


other 

our price is r.ght 
comed 

py ie C.w.o.. no ¢.0.d 

END Sd extra for postage 

all enquiries and 

= CLEARANCE, Lid., 27, Tot 

t Ra., London, W.i. Tel. Mu 1 

ELECTROLYtICS. capacity, voltage, size 

of mountin price post j 
250 =v 


ht - mn lines in 
enqu.ries 


orde inder 


stock guaranteed 
5 com ponents 
line output trans. with 


| 7kV, using EY51 (heater 


included). and fitted with widt 
ning coils, low impedance line 
coll (res. 10,000°), current 
ype set of 3 for 42/-, plus 2 

tr ins upp ied 
amplifiers, 8&-valve 
DC., black crac chassis, and 
chrome cover, overall 
Pirst-clars components 
driver, Gardiner choke 
trans. for mike) aives, 2» 
2x URSC. Switched input for } 
top cut and bass cut switches 
switch, mains Ug and socket 

it outovt 


moving coil, 
mounting, new 


250-0-250v, SO0ma 
0-210-2.30-250v 12 


: baketite case, 2ir 
quare, flush boxed; 7/- post 
635v, 2.5A 
post paid 
Tottenham Court 


O6A, Pri 


London, W.1. Tel. Museum 9186 0015 


ANTED ex CHANGE, ETC 


| yu cont equipmen 


TS47AP, T6174. TS175/U. TS148 
analysers; BO221 freq meters 
-& Klystrons type 
P and 
827 and 
ment 
10 Univer 


Leicester 


TSX -48E 


ATED, receivers AP. R4. aso TN ue 
19, ete.. and ~ radio test gea 

LESL r DIXON | & Co 14, @ eenstown 
Battersea, & Macaulay 2) 

ANTED. i coils et 

BSs4es, S278. et a to RT 
Gervice, 254, Grove Green Rd. London 
Ley. 4986 


RADIOGRAM 


| Radiograms which are much in demand The 


in the manufacture of the 


QUALITY CHASSIS 


Model FC48 


Specialists 


HIGHEST 


Price : £23.18.0 


FC 48 RADIOGRAM CHASSIS 


with provision for F.M. Tuner. 


@ & Valves including 2 double triodes 

@ & Watts output from Push-pull Tetrodes 

@ Independent Bass and Treble lift and cut 

@ Magic Eye tuning indicator 

@ Coverage 16-50, 49-120, 190-950, 900-2000 
metres 

@ large four colour illuminated dial 

@ Overall size: 12)" «9 x9)" high 

* 


Supply: 200-250 volts A.C. mains 


TWIN 
Radiogram 
Price 57 
Gns. 
Tax). 


(inc. 


We now have a fine 
range of High Pidelity 
Twin model incorporates the magnificent 
FPCA48 chassis, the new latest 3S-speed inter 
mixing record changer, and high flux 10in 
loudspeaker The cabinet is finished with «a 
beautiful walnut veneer 


| TELEVISION The TV.5 Range is avail 
able in many forms and 


incorporates al] the most up-to-date improve 
ments such as 5-channel selector switching and 
tluminived flat faced tube and tnted filter 


* PROVISION 18 MADE FOR AN 
ADAPTOR WHICH WILL ENABLE YOU 
TO RECEIVE ALL 13 C we 5S, 
WHICH WILL BE AVAILABLE A 
NOMINAL CHARGE WHEN REQUIRED 


The TV.5 Range iy give a TRUE 
BLACK AND WHITE ICTUR 


Chassis, £54/0/3 (ine, nt, » 
Console, £72/9/0 (ine. P.T.). 
Chassis, £64/15/11 (ine. P.T.), 
Console, £82/19/- (ine. P.T.). 


Our Showroom at the address shown below 
is open daily from 9 a.m. to 6 p.m. (Satur 
days 5 p.m.) and we are always delighted to 
demonstrate any of our Models or supply 
any information regarding them. If unable 
to visit us please send for the specifications 
you may require to Dept WF 

WIRELESS & 


ARMSTRONG fecevision CO. LTD. 


WARLTERS ROAD, HOLLOWAY, LONDON, N.7 
Telephone » NOPah 3213 4 
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a 
This UNIQUE BENDER ae Pee EXCHANGE ETC | _—_— 
Wor "Rsa/Ais, £55 | COPPER WIRE 
WANTED. 4 ‘ ENAMELLED TINNED 
PCA R ' WG 2 of 4c2z 2oz 402 
th f 16 4 2 4 4 
An" gr § fre 18 4 22 14 772 
we / 2a 20 ‘ 2/4 1's 2/4 
erte . 22 ¢ é 6 26 
24 8 28 
> 26 u 210 8 2/10 
{ 28 , , ? $ 
| 30 0 32 3/5 
k i 32 34 2 38 
sf | 34 2 16 23 4 
| 3% 2 38 26 45 
é i | 3 23 4 29 ail 
- “ 40 2/5 4/4 ; 56 
H ee | Wires to 48 SWG available 
LWAY | COPPER INSTRUMENT WIRE 
ints. all he | ENAMELLED, TINNED, LITZ 
Quickly end Accurately Forms OF m . | COTTON AND SILK COVERED 
‘ " j I Lid etal a f H | All gauges available 
! ! ; ha ht Clamps (W 2 , Be 7 G I | B.A CREW NUTS, WASHERS 
a, Aal wwe | soldering taes, eyele's and rivets 
Ub Medical ANTE EBONITE AND BAKELITE PANEL‘ 
“pparatu by lead Manufa : een, FF TGaA : ; TUFNOL ROD, PAXOLIN TYPE COil 
tus I bh Kngineer APRA or sit ‘ i , FORMERS AND TUBES 
i ' . and | Norker Hatfield Inst ALL DIAMETERS 
Hanwell, W END STAMP FOR LIST. TRADE SUPPLIED 
i A TOOLS (Ww) ir VALVES WANTED 
Ae See yy ake POST RADIO SUPPLIES 
} hitea < A mu e Lt ta . W , 
a iri , ~_ ~ ; gitar a : SO 33 Bourne Gardens, London, E.4 
CABINETS 
I EWI! RA et t 
Canines 
peake 
ee spia 4 
A JAV IES ( et { \ 


Bhatt SS 6S TELETRON SUPER INDUCTOR COILS 


R. Bhaw, 69. Pairio ! FERRITE ROD 
Ww". __, METERS WANTED AERIALS. 
venti al wave 12/9. MW. 8/9 
DERS ELEC 


f d Lot iwi. J Wound on high permeability 
Ferroxcube Rod | 


REPAIRG AND SERVICE 


A e 

| INS 2 Selective crystal diode coi Type HAX, }- 

MOTOR rew : ~- - HAX.L for L.W. 3/6 Dual wave TRE coils 
work t antes as illustrated), matched pairs 7’. 


THE PM ELECT RI I : ; P F.T's. Transistor coils, etx ek 
> ; ircuits and data 
SERVICE ENGINEER'S BRRiitiS ; | sTHE TESTION, CO. LTD, 
FIRST CHO CE Mi‘solis, ‘ete r,s ray mor SAM MOZER 


« 9, Kendal Avenue, N.18 kein 


LADBROKE REWI ERVICE 
Hart H I A 
T' ANSFPORME! ‘ ‘ 
EMT tra ' y 
jeliv ange ‘ pe i 
factured pe " 
rROPOLITAN i ERVICI 
Kilburn Larne A LA k 
WEST END RADIO | 24 v2tics...c20% The Mullard 5 Valve 10 Watt 
i et 4 De f new t ‘ ‘ . . “yy a 
pele + warms 900 bliad’ (o ibectdes so bead HIGH QUALITY AMPLIFIER 
BRYAN SAVAGE, HEAVY DUTY yee iho, w Spee peices. ane as demonstrated at the Radio Show 
INPUT (0.130.200 & 250v. Switch con . _ ; ae 
trolled TPUT & 250v. at 3 K.V.A te = 
norma 2 K.V.A. TROPICAL. DIMS 8” = 8” x ke 
13”, Totally « sed heavy steel case. new 
in make : Our Price €8.15.0 carr. free . fc 
ie Terms { es " ‘ 
R109 RECEIVERS. Complece 79/6.P.8 P. 10 © BOULTON , , E 
BATTERY CHARGERS, ¢ 2v. 4 amp D Deaker, specia eay te 
79/4. P&P 4/6 pes, cone aaser i epa " =0 E 
ACCUMULATORS ‘ oid 2v. 7 amp ore pres ' pr 
New 716 PRP 1G forme “ry peti ~ EDGWARE ROAD 
SWITCH BOARDS with '6 Toggles, new lord Te 
46 Pat } 5 presenter saat - 
12V, 4A. SELENIUM RECTIFIERS, 14/3. | A% Drofessic a mponent St ts since Broedcasting sterted 
Pape ¢ Recordis Stud t are part ‘ ' : 
4V. 1A. SELENIUM RECTIFINAS, 4/3 | gua ified to give e and s who can supply all the parts for under £8 
4 aspects of sound recording and ess volves) 
CANADIAN MARCONI Ne. 9 RE- ny A et tm taal ; Priced parts list available 
CEREIVERS. 2 Channe Me 10 vaives thoroughly 
BF. BRAND NEW 9s P&P. IS CALLERS t apt ent please Full details are contained in a booklet by 
1,000 Bargains for callers ARIEL SOUrD te Me Mullard technical experts, price 2.6 from 
W2. Tel. Pad t ; 
WEST END RADIO LTD RMATURE revinding service to the H. L. SMITH & CO. LTD. 
vacuum le 
ae jenta notor eane ‘ ‘ 267 2879 EDGWARE ROAD, LONDON, W.2 
14, LISLE STREET, LEICESTER | pisced from stock. 24 service, eve Telephone: Paddington 589! 
SQUARE, LONDON, W.C.2. Coa aan’ sanuilds of Ye : Hours 9 cill 6) Thursday | o'clock) 
4 ER 73 vacuum cleane ' ae ‘ Jear Edgware Rd. St s, Metropx n & Bakerlox 
OPEN ALL "DAY ATURDAY! brushes for ar ak ns . 
a tri 5. vark Leed 
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REPAIRS Ae SERVICE 
SERVICE BE sheet tu 


enquiries 


London, W 


REMINDS. mains tra 
&. Outputs frame 
potenasd s RF. ET 
cluding Cc ores ¢ 

thon your enquiries will r« 
tion —Melton Metallurgi-al 
Transformer Section, 587-9 
stone, Poole, Dorset 


AINTS. CALL YLOSE ,Ere 
pam ee aying har 
lulose and synthet 
ing reauisites cupplied 
nard Brooks, 55 Tas | 


wore WANTE® 
A I 2. Aas 7 oved Gov 
ndon, N At 


| Shane ECTRONIC 
wirlng «@ 
proven in sensitivity developed RAE Mfg 
Kar Jeliveries are being fown Rd.. N.W1 Gul. 701 
mm Bognor to Ely 
veehanical band CA PACITY AVAILABLE 
oscillator Vr UUM impregna 
matebing Hadfields Solven tie 
& Johnstone tion Enquiries to Avis 
dern hammer brook Rd., Caversham, Rea 
and latest 


equipment 
t 


ser 


erience save 
Recording 5 
vute and bolte ! . 5 Eccles. Man 
jum Wave reception is F 162 Dire 
perhet Incorporates ARM.< 
’ lerramic rod 
yatput BTALWORK all type 
eo Sa 
capacity available for meé 
tan work up to lin bar 
PHILPOTT’S METAL WOR 
Chapman 8t Loughborougt 


stput stage, maine 
al station receiver Box 0740 
Heor oll these, our new Mullard amplifier and our 
transistor receiver, at AVENSET HTS hi gh Pte) 
| 5 independent ntrolled 
BEL SOUND PRODUCTS CO., AC240, recen ~omp!ete make 
MARLBOROUGH YARD N.I9. ono. "Waterloo Garage, 5 
Short walk Archway stn., 25 mins. from West End. | 
Ring ARC 5078. | Your own tape 
dinc Write, call 
Private. Recording 8&8 
w2 Tel. Bay. 4992 
ecording service 


Rol your own TV 
operation maintenance 
ualified engineer-tutor avai 
OPPORTU * iTi t 4 are learning and building Pr 
E.M.1. Inatitutes, Dept, WW! 
IN RADIO FSSSyER wioe enpueete 
— IPPER wires enamelled 


silk covered, all gauges 


washers, soldering ‘ag 


Z Get this FREE Book! |) ‘sminatea'bareiite pancis,"\ubes, coli formers, : ¥ 


Tufnel rod, headphone . uc Bouquets praising the or cetlenc 

adio publications, full rang ' Savage Transformers continue to rach 
GINEERING sae; trade supplied ‘ t Bu . s from enthusiastic veers ali over the 

OPPORTUNITIE ae ew © | 1 world 

reveal how you can NOTICES 


ou f j t 0 on 0 
B™ TISH SOUND RECORDING 880C : Thank you for mak ng the transformer on order 
TION Detail f ' hit mn tu 1384 so quickly The transformer has beer 
the professional sound recor 7 rer and tried out and is working satisfactorily 
all others interested in re } 1u t B. ELA Southgate 
paid key-appointment in reproduction and other 4 
the vast Radio and Tele engineering. together with j f y After getting hore the first thing | did was w 
. ’ = lecture programme and ’ r To install the transformer and | must say that it is 
vision Industry In 144 ‘ortemouth and Cardiff ¢ tr eo mo 
co ? > re than satisfactory 
ained from the Hon. Men ’ 5 ' AK lohannesbur 
Houlgate, A.M.1.E E ron : « 
ting matter, it incluck Eltham 8.5.9 l in April 1°51 you supplied me with « 78368 
full details of our up-to HE ‘ PATENTS output transformer which has given me every 
roprietor tist r I 
the-minute home study onitier M ‘tiple. a ; satisfaction on my Williamson amplifier 
ourses in all branches of und method of making ne f a TR Leeds 
hcence or otherwise to t 
TELEVISION and ng in Great Britair . : The writer purchased one of your mains 
RADIO A.M. Brit Stern & Cariberg. 148 ava transformers in 1930 when your premises were 
. . 2 +. Dilinots. U.S.A Z somewhere around Clerkenwell t has been in 
LR.E., City & SITUATIONS VACANT continual service since that date and when last 
Guilds, Special Tele- The engagement of ’ ering thes seen wos still functioning perfectly at Lancing 
’ : udvertisements must be 1 ‘ 1 ca £ 
vision, Servicing, Sound office of the Ministry ‘ 4 ’ ma 
Film Projection Short ete., if the app tis a ma Your unit arrived in good condition ond caused 
: a woman aged § ’ a fiiner sensation when unpacked The audic 
Wave, High Frequency and : r she or the employer ’ chap there said * That is the kind of service vou 


General Wireless Courses The Notif dream about but seldom get 
We definitely Guarantee ADVERTISEMENT 1 


“< RADIO and Television Repaire nat ruct 
“NO PASS RADIO and Television Reps ‘ 
Letchworth Government ¥ ont : 
ews than {15 a week thi established post 8h ' the a} SAVAGE 
is for you. Write for your knowledge of basic rac nd television theo Naa 


become technically quali 


st home for a highly 


f intensely inter 


Southampton 


Toro 


will be seat FREB and ombined with considerable pract experience 
fallt-finding alienmen djustmen and 
ng of commerc's dic nd televis'on re 


BRITISH INSTITUTE OF ee eee m Gret pring Nursteed Road, Devizes, 
ENGINEERING TECHNOLOGY pair of comp ner mencin ' : 
$88> COLLEGE HOUSE bir] and over. (420 ps. leas for wack , , Wilts. 
29-31, WRIGHT'S LASE. 
LOBDOS, Wa 


Nationa! Service Employ ’ . Bs i Let ~ el. 4 Devizes 932 


worth 


Wiretess Wor_p 


SITUAT ONS VACANT 
a ELECTRIC 


Type 
B7 7 . 


a | TLTRA ELECTRIC 
1? dais 6 atid Ave 


The type 87 unic is oun t andard o/ 
valve envelope and 

fully evacuated 

Availabie lor the requency 

to 500 ke/s. and ‘rom 3 Me/s 
electrodes applied by cathod 
permanence { calibration. Norm adjustmen 
accuracy 0.0! Max. adjustmen acy 2.003 


y sealed an 


Early delivery can be given some lrequen 
cies, and we w be pleas« > wot » 
your ipecific requirement 
THE QUARTZ CRYSTAL Co. Ltd 
wilt .ingston Road 
NEW MALDEN SUNREY 
Teleprione etc 


MALden 0334 QUAR 4EWMA EN | 


Manag 


A Vv. ROI 


VWOODPORD 

HAY vacancies 
NVEAPONS Resea 
AERODYNAMIC! 


THE OSRAM vit ontars. be 


x Eng.neering a 
NINE-ONE-TWO roup on eerody! 


AMPLIF.ER INSTRUCTION BOOK am ar with © 


ar up 
+; (EMATIC 1A ’ 
AJ H 


and 
HIGHEST QUALITY COMPONENTS 
Available from 


COVENTRY RADIO _ ne 


189, DUNSTABLE ROAD, LUTON. || /PNSION ana 


Phone 2677 


Price 3/6, pilus 3d. postage 
mD Cl 
also 3! ECTRONIC 


Our 1954-5 Component Cata'ogue at 1 /- rT: PP LICATIC 


Good Investments 


SEWING MACHINE MOTORS 
guaranteed, radio suppressed, 230 v 
with fixing brack foot co 

/10/~ Carr. 2/6 


BATTERY CHARGERS. The Lesdix " NITN 
DAY * Battery Charger keeps y accumulator | 
in good order during the winter yaths. Double | 
wound transformer metal re or wired in| 
vent. metal case with An ¢ ad terminals 
for use on 230 vole AX ply, output | 
12 volts 4 amops., 65 < or 6 volts 3 amps 
75/-, carr. 1/6 


PLEXIBGLE DRIVES for sma 
5 » post 


TERRY ANGLEPOISE LAMPS 
boards of Workshop wall o: 
Wil, stay in any position; ¢ 
Lampholder, flex and shade, 35 


REPAIRAG : 
Motor Starters 
used, prices moder 


Leslie Dixon A Coa. 


educetion, training 
Dept. A, 214 Queenstows Rosai, London, 6 wr] H M. Porces). te 
Wireless Telegraph © 
tlephone; MACoulay 2159 | ford, Easex site 


y 
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ODDIE FASTENERS 


“at. $0724 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Illustrated brochure and other information 
will bd gladly sent on request 


DErr’W.W.’ 


‘ddie, Bradbury & Cull Ltd., Southampton 


Tet.; 55 63 Cabies: Fasteners, Southampton 


Whatever 
= ENGINEERING ‘OPPORTU SIFIRS. Pu 
way to pase A.MLI Mech... Amie 
Electrica!. ete Genera! Cert. ete., On 
ne Phat ‘yo Fe 
144 PAGES 050 foo 


eesin all bran 


& aineer 
ee / * Mechanica! Electrical 


Aero 

Building 

are ear “a 

sathan £150 week, te 

1a what | nterests vou 
and writefor your co 

. 2 ENGINEERING 
Af tirtet+ 1 7a 

av—VPRE 


BLET. 


»7 aiene 10 180, 20 


a mee read 


CONVERTOR TYPE 26. for conversion 
from channel 3 to channel |, complete with 
self contained power supply unit and totally 
enclosed in a handsome well finished scee/ 
case. Price complere, €11/17)- 
Also available in chassis form less HT supply 
but including mains operated heater supply 
for inclusion in receivers. Price complece, 8 
CONVERTOR TYPE AC4. For weak 
signal areas. Price complere, €1515/-. 

(Leaflets on request.) 


SPENCER - WEST, 


Quay Works, Ct. Yarmouth 
Telephone 3009 
Grams . Spencer-West, Ge. Yarmouth. 
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THE 


INSTRUMENT 
MODEL 


Specially 
soldering 
the 


for 
mn 


designed 
operations 
compact assemblies 
used present day 
radio, television 
and electronic 
industries 
Weight 34 oz 
exciud Le | 
bie 
Length Vin 

25 Waces— 
200/220 volts, 


in 


fiexi 1. Bic &” dia 
meter, simple 
to replace. 

2. Steel cased ele- 
ment, also replace- 
able. 

3. Detachablehookfor 
suspending iron when 
not in use, 

4. Moulded two part 
handle, remains cool in use. 
5S. Six fe. Henley 3-core 

Fiexible 


LIST Neo. 624 
220/240 volts 
LIST No.625 


198% 4 


computers, electro-mechanisms 


|} Ez. K 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
51/63, Hatten Garden, Lendon, E.C.1 


THE 


Cape 25 


AUDIO AMPLIFIER 


Pound 
Per Watt 


One 


One of the many features of this amplifier is 
its extreme linearity. Measurements made by 
The Southampton University upon a standard 
production model show the total harmonic 
distortion to be:— 


0.1% at 28 watts 


and less than 


0.05% at 25 warts 


These figures are an indication of the excel- 
lence of the circuitry and the quality of the 


components used 


25 watts 
Wireless World,” 


For brief specification see " 
january, 1955, page 157. 
Write for full porticulers to 
CAPE ELECTROPHONICS LTD. 
43-45 SHIRLEY HIGH ST., SOUTHAMPTON 
Telephone Southampton 74251 


| first 


| ing expatriation pay) 


| manufacturers in 


| X-ray and electro-medica apparatus 
| Scope one and pension scheme operatin: 


WireLess Wo5Lp 


AITYATIONS VACANT 
LECTRONICS Engineers 


VACANCI exist in the expanding electronics 
division of Saunders-Roe. Lid The range of 
work is unusually wide and interesting, covering 
design and development of analogue and digita 
measuring appa- 
— — gauging equipment and tech- 
niq Seiaries offered are commensurate 
with wiqualifics: ions and experience 


. experience, 
lication form to the 
rtment (Ref. WW/17), 
ders-Roe, Lid t Cowes. Lo.W 


Lomoon COUNTY COUNCIL 


NORWOOD iivchnica! College, April, 1955; 
Assistant Grade B to teach te.ecommunications 
subjects to C. & G. Full Tech. Cert. standard; 
ace. tional television advantage; must have 
degree or equivaient, together with teaching 
and/or industrial experience; salary within 
the scale £585 x £25 964 plus London allow- 
ance £56 or £48, commencing and maximum 
salary according to age. qua.ifications and ex- 
rience.—Application forms trom Secretary at 
Jollege, Kn.ga.s Hill, S.£.27, returnabie by 
Pebruaty 12 (1655) {4018 
URPHY RADIO require 


i. SENIOR Radio Receiver Designer 

2. INDUSTRIAL Chemist with previous experi- 
ence of plating and finishing froce:ses, the 
applicant will in charge of the chemistry 
1 ratory and should be able to deal with 
all chemical fi and. arising out of radio and | 


etc., 


Saun- 
(3929 


television design and productions 

5. VERSATILE Engineer with sound knowledge 
and previous experience of component design 
and application and well versed in quality oun. 
trol and life test methods; thorough knowle 

of plastic materials and good theoretical bac 
grou. an adv 


antage 
APPLICATIONS stating which vacancy referred 


to and giving Gcetails of age, experience, quali- 
fications and salary should be adaressed to 

Personnel Department (A.L.), Murphy Radio 
Ltd., Welwyn Garden City (4004 


ppesce=: TSMEN end designers 


COLE, Ltd., Ekeo Works, 
Sea. have the following vacancies 
MOULD designers and jig and tool 
men for the plastics division 
ELECTRONIC, radio and television designers 
and draughtemen for development and engin- 
eering departments 
MECHANICAL draughtsman 
in_ the production engineering 
APPLICATIONS to the Personne! 
Southend-on-Sea 49491 
ETHODS development 
Limited, has 
VACANCIES for 
circultry engineers 


Southend-on 


draughts- 


for plant 
department 


section of 


junior television 
develop- 


and 
mechanical 


senior 
and 


ment engineers to work on printed circuit and | 


other new system developments, this is work in 
a new and expanding field and offers almost 
unlimited scope for engineers with drive and 
initiative, sa.aries dependent on guaiifications 
and experience.—App to Chief Television 

er, Pye, Lid., Cambridge (5994 


“TaceicaL Instructors (te.ecoms) 
with 

SIGNALS (Civilian Establishment) 
1 Training Regiment Roya 
Signais for unesjab.ished Grade 1il Instructors 
(with prospect of eventua! establishment). Buc- 
ul app.icants -i)| be required to undertake 
interesting and varied instructiona; duties in 
thy of e.vectronics and the basic prin- 
and/or line communications 
«RO £640 Commencing 

ry according to age. Liberal leave 
ICANTS shou.d have @ sound knowledge 
and/or VF telegraphy and carrier 
Acacdimic qualifications are not 
essentia!, but ONC. or O.ty and Gui.ds Cer- 
tifcates would be an oareaiee. Training in 
pe yee Le ~ od woud given W suc- 
Cees app. ey & 2: 

THE. ‘Chiet on ., 
Roya! Signa's 


radio 
telephony 


Regiment 
orkshire 
(40! 


ainn 
Jatterick okan 


ECHNICAL Instructor 
required for 
POSTS and Te.egraphs Dept Nigerian Pedera: 
Govt., for one tour of 12 to 24 months in the 
instance. Appoi niment either (a) on con- 
with sa “ace (including expatriation 


(HF and VHF radio) 


tract 


lary 
| pay) £807 rising to + 269 @ year with gratuity 


y 

at rate of £100/£1% a@ year 
spect of petuaieney” with saca 
£730 
year. Outfit allowance £60 
officer and wife Assistance towards cost of 
children’s passages or grant » * £150 annu- 
ally for maintenance in U.K beral leave 
on full salary. Candidates must have extensive 
experience in G.P.O. or with firm of e.ectrica 
installation and maintenance 
radio te-ephnone |inks.—Write 
to the Crown Agents. 4 “il bank, London 
8.W.1 Sate wee. name in block letters. fu 
qua ifications and experience. and quote M2C 
2524/WwPr 


or (b) 


of HF and VHF 


| the Genera 


eppricats ons through their Estabii shment R. ¥} 

sh {40853 

Fizctronic | deve. opment engineers required 
for work on industria! electronic. nucleonics 


Good con- 
Limited 


(4086 


< 
neral Radiologica! 
wi 


Chief am, 15, Clipstone &t 


Assis(ance | 


or send | 


layout | 
Manager, | 
(4028 


Pye, | 


for work 


15 


—TUNERS— 


V.H.F. FM 


FMei 


with absence of 
aa 7 a provides an amazing 
degree of realism when used with Wide 
Range reprod 
The FM6! uses the latest valves and tech- 
niques; Tuned AF. stage; Frequency 
Changer; 2 UF. stages; Ratio Discrimin- 
| ater; A.V.C. 


* | Tunable between 67.5 Mc/s-100 Mc's, the 
rms will receive the National 
| 8.B.C. dul: V.HLF. trane- 
missions as and when installed within approx 
imately 60 miles from the transmitter. 

| £21 tax paid. 


Type F.M.82 similar to above, but with pre- 
tation 


selection, separate trimmer 
Range of each position 


it 2 volts approx 
Self powered 200/250 v. tax paid 


9 Band (6 Electrical band spread) with 
RF. FC 21%. Delayed Amplified A.V.C 
Variable Selectivity. Fly Wheel Tuning 
Tropicalised. Suitable for a with any 
High Quality Amplifier Tax paid 
A new model similar to the well-known 
S685 but only 3 Wave Bands; |6m-50m, 
195m-550m, 800m-2,000m. 430. Tax paid 
As S6 but 4 Wave Bands; 12.5m-37m, 
35m-100m 90m-250m, 190m-550m. 30, 
Tax paid. 

3 Wave Bands. 16m-2,000m, RF. pre. 
Amplifier, variable selectivity \.F. Delayed 
Amplified AV.C. very low distortion 
£21 6/8. Tax paid 


As $5 but 12.5m-550m. €21/6/8. Tax paid 


$4 The Standard high-quality Feeder Unic 
Specification as but without &F 
amplifier, 416, Tax paid 


A modified version of all models is available 
for use with Leak, Acoustical and other High 
Quality Amplifiers 


C. T. CHAPMAN (Reproducers) LTD. 
RILEY WKS., RILEY ST, CHELSEA, S.w.10 
FlAumen 4577/8 


Export Enquiries Invited 


“S6E 
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(Qeer errr eee eee" re wine ns AeTyArions | VAGANY 
§ introducing the :— |. the ‘ 
’ 7208 : Tele 1 Der 
STYANA TRIPLE THREE § sti pita tym = 
4 r Option of appols 
J ‘ terms ¥ n a4 
"? § expe ation pay) £864 r — 
’ Bee - 44-4244 VOLTMETERS. M . 
a b) with prospect t o nting wit ' " te 
. with salary scale n . , rs 
Keg Deag £75) rising to 1,175 a yea % ; 
’ f . 9 ea Pree assages f CHARGING BOARDS. Control Panel Only 
MAKE SOLDERING A PLEASURE 9 | 4 gl yy My ee came. 
SMALL SOLDERING IRON 9 ip UK. Liberal leave or “ 
Complete with detachable BENCH i9 6) | pe pony od 7 h — : the 
STAND a articular V.HF. | . ' ring » 24196 
The smatiest high-power soldering iron. § — oe PHILCO RADIO STs b-ve ' 
Length only B4in adjustable long bit dia a I State P - k oe el > wy . x 
3/16; mains voltages 100/110. 200/220, i qualificati« perience. a in i» %, 25/10 . 
230/250 ; "M2C /30086/ WE “ ¢-VALVE (Used) SUPERHET UTILITY RECEIVERS 
" ” URNDEPT, Ltd. have vacancies, due ' 
The “STANDARD” ; pansion to mM. speak ; 
‘ elecommunicat levelopmer and ‘ 4 : 23 186 
Popular Soldering tron § search Engineers Qualified to operate a 
oo @ | Jeet Lenders under Chiet ‘ CAMBRIDGE UNIPIVOT METERS 
— Ps - n povernment an t t ¢ ar Ges.ar u . 9 
4 — gee 7 erience m 7 be withir ne “ ' ‘ at Por Callers only, £7 10 
f ywin fleids 
4 now reduced to 14/il 6 | ie) hore ~~ TRANS-RECEIVER TYPE 18. Mk. %. fH 
’ t rr er ‘ 
Repiacemeni Elements and Bits for both types borne tation desig with sf - piers 
] si ~ - a:lable : ; emphas technique within tr fie — ties £3 15 
ylways av (b) M i mult vel ¢ r hare ' 
5 KENROY LIMITED 4 development oth VHP. and UH 
} Jevelopment : : niaturisatic ‘ 
192/297 UPPER ST., ISLINGTON ss Gnd species pat gp LONDON. W 
¢ ques pec b e . ,ER 2969) 2 gide 
LONDON, N.!I : Telecommunicatior La ator Instrumer 23 LISLE $ ( 4 / 0 00 C 2 
lelephor Canonbury 4905-4663 Mechani : pane Ww Closed Thursday 1 p.m. Open all day Saturday 
Viewer eeereee2e2r2enr* va B.-A. ; 
able to wire fr 
nitiative Those € ' 
menta wired x 
nitiative will receive sf n tior 
PT ellent orm ne and mode p fa the 
ol ne prevent salar. shuld be sent ip : | MORSE CODE T 
- - ne pre sent saiars i sid a wnt n [ 
ae ef gt I raining 
7 d Ke 
_ pproved Cent COURSES tor BEGINNERS 
I = HORT BROTHERS & HARLAND and OPERATORS, also 
2 s fast, require a aborator sperinte 4 
‘ , SPECIAL COURSE for passing 
yw their researct lepartment z 
TRANSFORMERS THE position involves responsibi the G.P.0. Morse Test ( 
of all types up 25 KVA f ’ or Three | Viding equipment pplies a se securing ar AMATEUR'S 
Phase operation, Phase version, ete edoratories, also comnts SOS ™ TRANSMITTING LICENCE 
, . mine 
MAINS CANDIDATES should passess organizing a int wich 
> r er lor | nd be familiar wit t g of ‘ enc for ine . 
Output, and Special Purpose Transformers for | $C Be Tamer BOOK OF FACTS 
Radio Equipment; Chokes, et EXPERIENCE 1 , al domo Spree on ay a 
COILS precision instruments essentia —_ ; 
for ¢ ‘ 5 £M 8B A y , 4 CONSIDER ABL E tenacit and drive t F 
or Contactors brakes Valves, etc., and to co-ordinate and susts action with exte . ees are reasonable 


Coil WINDINGS for a official bodies 


SOLENOIDS. THIS appointment suitable for a re Ve th or Monthly 


‘ At 4 O< O officer of one of the tect al branche 4 Payment 
or an ) peration Servic 
W. F. PARSONAGE & Co., Ltd ASSISTANCE with housing, and witt 1 THE CANDLER SYSTEM CO 
“ " *’ * expenses (S5W) 52b ABINGDON ROAD., LONDON, Ww 
INDUCTA WORKS - Park Rd - Bloxwich «Walsall SEND full details of age ifcatio . ’ 8 
Teleph« BLOX 66464 perience, quoti Ret, ? Apt andler System ¢ enver, ¢ P A 
elephone dada Appointments Oficer Bt ) & Harla 
Lic PD Box No. 241, FT ; 
PeRsoNNe! equired f emp 
Canadian electron mpan 
— - ———— | as follow — — 
TECHNICIANS Qualification Hit “ Na ' 
THE Rocrieees Aa Qrslitentions: Mieke HIGH FIDELITY | 


pnd servicin 


| 
juilds © cate ) Radic inee 
DESIGN and DEVELOPMENT | Oe ee treree in tach igh —, J | MPONENTS IN STOCK FOR THE 
of specialised equipment tor ENGINEERS BR Be AMIRE r MULLARD 5-10 
Research and Industry sare, practical eqperience ia radar, preferably || QSRAM 912 AMPLIFIERS 
al ¢ con 
APPLICANTS sh d * natura B | Price liste and 4 page catalogue free on 
OUN-SOBIESON ELECTRICAL CO, | sunjects Write, stating Awe, experience, full |) 7 ey) ae ep wayroue Estate 
: alifications, to Box 074 \J . : BEXLEY, KEN! 
Par 4 2 
17 Victoria Gardens, London, W.11. Park 66 ADAR end Els ? me on Ce 
——— . —— | and junior deve ” e eng nee a 
Salaries a cording t yerience and at 7 


ALL POWER 


SPORMER Lid., ¢ + 


A V. ROE & Compar nited have the 
BASS REFLEX CABINETS anical engineers in their’ Weapons” Reses 


VVainut, Mahogany or Os Division at Woodford 


a) SENIOR Engineer with Honours Degree an 
Mgt we gold anodised ex onsiderable experience of development of ele 
panded metal grille tronic computors or mulators to take aree : 
i Speaker Mode! 410, 0.0 f ® group developing guided weapon nulator 
10 £9.10.0 (b) SENIOR Engineer th Honours Degree and 
4 <9. 6.8 onsiderabie developmer xperierrme ake 
. P F harge of @ grout leveloping hydra and 
y neuma tic serv and preci n € ‘ 4 
GOODMANS 4&4 G.E.C devi e . 
Full range of cabinets for these ( A number of engineers with either Hor 
speakers Degree in Physi Engineering ADE 
priate research t leveiopment experience 
You can see your cabinet being work on guided weapor mputing naviga 
made in our cabinet-making workshop. and control system 
Cab . 4 SALARIES wi e mmensurate witt , Contractors to the Ministry of Supply and Genera! Post Office 
inets ade » order : ul ne , 7 ehille ~ - ; 
A « Cheesie and A — and experience Apt n n giving f “ . . . « “ 
— . — " alifications and expe —— -~ anise 
The Leak TL 10 Amoplifier ed e Chie ’ t . 5 
OUDSPEAKERS ) ! a Roe 2 , * 1 
Limited iford heshire 5 trumente “s 


Open ceili 5.30 Saturdays 


. ‘ NO/TV service engineers r i e¢ and t Ww AS K 
A. DAVIES & Co. (Cabinet Makers) Reid re te ates tna exe LAS 


, Electrical instrument Repairers 
lent roapects f right mer West-End 4 
3 Parkhill Place, off Parkhill Road, jondon, Nw cece of London” App'y Broadmead Wire 9.100 ALDERSGATE STREET, § 


NW A 
N.W.3, GULLIVER 5775. lens ¢ 125, The Broadwa Te MONarch 6822 


FEB 


1955 


DIRECT FROM THE 
MANUFACTURER 


RADIC RADIOGRAM CHASSIS 
Built co Highest Technical Standards 


NEW MODELS 


For A © Mains 200 260 
volts Long - Mediem 
Shori wavebands 


Size 
ata 
high 
OUTSTANDING HIGH QUALITY 
PERFORMANCE REPRODUCTION 
ype miniature Valves 
switching on wavechange switch 
ve feedback applied from output trans- 


secondary 
ockets for pick-up, extra speaker 


MODEL FR, 5 valves 4 watt 
ange tone control £13.18.3 
MODEL Fi, PUSHPULL, 7 valves, 6 watt out 
st Inde rendenc bass and treble 
2 gee £17.17.9 
ALL CHASSIS FULLY GUARANTEED 
Plascic Escuccheon 3 -. Matching Speakers available. 


PARTICULARS FROM YOUR LOCAL DEALER OR 


THE DULCI CO. LTD. 


out- 


put, wide 


| Tottenhywm Court Rad., 


Secotiand, must be fully 
068 


imen, N.W 


7 VILLIGRS ROAD, Longer N.W.2. | 


ephone Willes 


7778 
DEALERS" ENQUIRIES INVITED. 


“LAFCO” 
EASY PAYMENT GUIDE 
LOOK FOR US EVERY MONTH 
HERE 


ece their hastration 
page 114). 
1° meee 29/2/11 or 22/4 depe 


vai 
de) 460, 2% ranges, £14/6/4 oF 


MAX” WAY FOR 8/7 
ithly payments of §/7. 


aaracs 7 METERS 
November leeue, 


Model 4}0 


in 6 seconds, 


weighs only “ 
HEE SOLDERING BQUIPMENT AS 
FOLLA 

HENLEY 


ouLae 
26 . 


TYPE 198 CASH OR 
“ 26 


St ae: 


¢ enable the t« rai to be run off 220-220 » 

« ot an additional 28/3 or 3/6 and & « 
bined De Laxe unit consleting of the 
Transformer permanently mounted 

in handsomely finished cartons, 
“68 and 6x} (2.4.2. tor Leaflet.) 
ADCOLA. 2656/6 of 3/2 deposit and 6 monthly 
“ wot 32 


Handyman's tools a followe B. & D. pin 


hes ‘ 
20/17 a * This list ia pot complete.) 


Desk 117, LAFCO COMPOUNDS LTD. 


3, CORBETTS PASSAGE, ROTHERHITHE 
NEW RD., £.€.16. BER 434! (Ext. |) 


| salaries 
| broke Grove, 


Wiretess Worip 


: SITUATIONS VACANT 
HE PLESSEY COMPANY has vacancies for 
velopment enepneers familiar with one of 

the follow) subjec 
ja) VARIABLE canpeitors 
(b) SWITCHES for radio or ele 
app. lances 
(c) VAP. or U.HF 
mechanism 
(d) RELAYS and vibrators 
(¢) LOUDSPEAKERS and acoustics 
A_ good salary and a progressive future are 
offered to men who can design components sult 
able for high production rates, while main- 
taining standards of quality and performance 
There are also vacancies for qualified engineers 
and draughtsamen with less experience who wil) 
be able to w rtake responsible design work 
after a period im the laboratory. Aj| posts are 

rmanent and pensionable and a modern 
laboratory provides efficient and agreeable work- 
ing conditions. Send particulars of qualifica 
tions, experience and samry required. to the 
Personne! Ma er, The Pilessey Company 
Limited, Ilford, Essex [4059 


ATIONAL COLLEGE 

NOLOGY, Northern 
London, 7 
SENIOR laboratory technician with knowledge 
of electrical circuits and some exper en 
electronics required for duties main 
Laboratory Department contains 
fraction equipment, radio frequency 
heating apparatus and electron mk 
Salary scale £401 k £25 .£505 
of proceeding to maximum of 
APPLY in writing giving fu 
qualifications, experience, et: 


trical 


circults and tuning 


OF 
Po 


RUBBER 
ytechn Ho 


TECH 


oway 


dielectric 


roscope 
possibility 


ERVICE engineers all-round experier 
and improvers required —Rad io Centre 
London 4022 
A PELICATIONS are invited for trainees as 
studio installation and maintenance engin 
eers for home and overseas service with well 
known television company Apply Box 0485 


ELEVISION Service Engineers required for 
inside and outside servicing for Central 
experienced, first-class 
wages .—Box 46 {3979 
television and radio 
rates for experienced 
Write for full parts 


ESTERS required tor 
manufacturers. good 
Londow area 
culars to Boz 
XPERIENCED TV 
drive; progressive posts 
Apply Ernest Coyne 

w.io Ba ! 


ERVICE engineers 


engineer reqa must 
and excellent 
120/122, Lad 
47 (04015 
with knowledge of 
recorders required; permanent position; ex 
cellent salary.Radio Centre, 35, Tottenham 
Court Rd., London, W.1 4021 


N expinding instrument firm pioneering new 

deveicpments in the field radiation 
hysics has vacancies on research staff for 
tliectronic Engineers or Phys th an elec 
tronic background 
APPLICANTS should have 
training and considerable 
The posts would be of 5 
those who wish to obtain exp 
fie'ds of electronic techno!oe 
1 HE laboratory is pleasant 
and a Pension Scheme exisis 


Lape 


its 


theoretical! 
experience 
interest 
lence in 


sound 


‘ 
practica 
art 

tuated in & 
Box +b 


West 
and 


End 
tape 
and 


ECHNICAL salesman required for 

showroom, cClalising in HiFi 
recorders, knowledge of domestic radio 
television also require: Radio Centre, 
Tottenham Court thd London, W.1 { 

NOINEERS required tor instal 

cperation of television transm) 
ment.—Apoly in first instance 

ineer -in- amange Pye ‘ il 
London, W 


UYER required 
situated in West Midlands 
senior levei in similar capacit 
figure salary —-Apply, giving 
experience and stating salary 
OR94 
TR aCAL 
television 
Reading area 


lation 
ton 


Hinde 
, 


manufacturer 
experience at 
asential, four 
details of past 
equired, to Box 
(404) 


for radio 
ful 


Engineer required by 
component manufacturers in 
£750 per annum. Apply Gillone 
Electric. Ltd Rockstone Works Rosemar 
Lane, Blackwater, near Camberley, Surrey. Te 
Camberley 2360 (4055 
cCMICHAEL RADIO. Lid, Slough. Bucks 
have ‘acancies from time to time for 
electronic engineers to be engaged on Govern 
ment projects, those wishing to be considéred 
are invited to write fully to the Chief Engineer 
Equipment Division (0198 
XPERIENCED radio testers and inspectors 
required for production of communication 
and radio apparatus also instrument makers 
wirers end assemblers, for factory test appara 
tus, Qpoty Personne} Bpnager gE K. Cole 
co Works. Maimesbury. Wilts (0258 
TLESTROINC Deve opment Engineers 
and Junior vif 


crowave 
s of experience 
Manager, The 
wn Lane 


age 


’ Coventr 


CWO ea COD “TEL: GRA 6677 


7€28 0052 | 


radio and | 


T.V. TUBES £5—12' 


3} MONTHS’ GUARANTEE. (On emis 
sion). Not Ex-W.D. Had some hours’ use 
Various types and makes. Picture shown to 
callers, Carriage and insurance 15/6 extra 
Ple quote make and type required when 
ordering. C.W.O 


T.V. Rin, CHASSIS—97 6 


Complete chassis by famous 
easily adapted to Channel 3 
unit included. Drawing FREE 
Table or Consul model. Owing to this chassis 
being in three separate units (Power 
Sound and Vision—Timbebase inter-con 
nected) THIS CHASSIS IS LESS VALVES AND 
TUBE, but see our catalogue for cheap valves 
Our 45 Tube fics this Chassis. List of valves 
by request. Carr 


manufacturer 
RF. EWLT 
Easily ficted to 


AMPLIFIERS 


Se. 


Push-Pull, 776. 7 watts output A.C. or Uni 
versal. 4 vaives and | rec. ideal for Pick-up 
or Mike. Post 2/6, ready to plug in 


AMPLIFIERS. 57/6. 4 watts output 
3 valves. A.C. of A.C./D.C. ideal for Pick-up 
or Mike. Post 2/6, ready to plug in 


SPOTLIGHTS. 89. Butlers, new but ex 
W.D, Thin. dia. hin, deep. These lights are 
similar to those sold for 63-45, but finished 
black. This light is easily fitted to dumb irons 
of bumper Bulbs now available 6 v. 16 oF 
46 watt. 12 v. 30 or 46 watt. 46 each 

CAR RADIO TRANSFORMERS $9 
6 volt. New. Post |/- 


LADIES ONLY! Treat the lady and your 
self to a heated blanket for the home, 37/6 
brings a complete heater kit that a lady can 
fic by herself unaided—with free drawings 


FIRESIDE “ RIPPINGILLS” HEATER. 
77/6. For the home, works or office. Although 
these are used ex-W.D. they have all been 
overhauled and work perfectly (paraffin) 
Carriage 2/6 


EXTENSION SPEAKERS 


Brand new P.M 
speaker (low irr 
pedance), Maid 
on polished and 
veneered baffle 
and. Stt. lead 
ready connected 
ONLY! 
Post 1/9 


H.T. BATTERIES. 39. 6 vol -u 

volt (personal portable type), 674 vor 

(layer type), all Ex-W.D. but fully tested OK 
87 644 + 44 ExW.D., only 39 


RECTIFIERS 69. TV. Type Salvage 
guaranteed, 250 volts at 200 mA. Rose | 


BEDSIDE T.A.F. RADIOS. 4 vaivel 2M 
wavebands Walnut, White or Pale Green 
ae Cabinets. Complete €6/9/6, plus 36 
® e 

Send 244. lor catalogue 


LIGHTWEIG] 
CHAMPION 
NO TRANSFORMER 


NECESSARY. FOR MAINS 
OR LOW VOLTAGES. 


Rapid Heating-—Extreme 
Lightness—Eight different 
models—Bit sizes, i, 
i, i'—Prices from 


A precision 


i, 
19/6. 


instrument 


for discerning craftemen 
Details of full range in folder 
No. $5 sent on request 


Sole Manufacturers and Distributors 


LIGHT SOLDERING DEVELOPMENTS LTD. 


106, GEORGE STREET, CROYDON, SURREY. 


Tel. CROydon 85869 


‘TANNOY’ 


SOUND EQUIPMENT 


Tells you what's going on clearly 


WEST NORWOOD 


Telephone Pey ht tt) 7? 


TAPE RECORDERS ONLY 


Consult 

The Northern Specialists 

for your 

CRUNDICG, PRIMA, WYNDSOR, 

PLAYTIME & STENORETTE, 
etc., etc 

Advice & Repairs 

DIXON'S ELECTRONIC SALES & SERVICE 


229 OXFORD RD., MANCHESTER 13 
(Nr. University) Telephone : ARD. 4260 


TAPE PRE-AMPLIFIER 
TYPE 4/WRB/2 

is of new design 
specifically for 
requirements 


and has been developed 
the user with professional 
to go with « 3-HEAD TAPE 
DECK Comprises separate recording and 
replay channels with correct equalization 
characteristics for 7) and 3% j.p.s. tape, peak- 
programme-type meter and circuit, bias and 
erase supply, DIRECT/REPLAY monitor com- 
parison switching, cathode-follower output 
to monitor amplifier. Desiened primarily for 


the WEARITE TYPE 286 TAPE DECK, but 
suitable for any other good }-head deck. 
Deliveries commencing middie January 


Piease write for full specification, which will be 
sent os soon a8 released 


ARIEL SOUND 


57, LANCASTER MEWS, LONDON, W.2 
Telephone PADdington $092 


Wiretess Worip 


SiFUATions VACANT 

Se y) Demonstrations 

| are invited for the followir 

| (a) BENIOR Maintenance Technicls 

| canta must have experienc 
ments and capable of accept 

recponsibility for 


the efficient main 

& Studio 

(b) CAMERA Control Technician/Operators 
Previous experience of TV cameras and asso 
| ated equi prant an advantage 

(c) TEL NE Technician/Operators —Previo 
experience re film pre an adva age t 
applicants must also have a good technics 
perience to enabie them to maintain tl 

of equipment 

(da) JUND Technician /Operator: Pr 


experience of audio amplifiers, microphone 
tor *tage or public addre 6 work an adva 
THESE posts are suitable for appli ants pos 
| sessing a good technical background and who are 
prepared to accept considerable 


| All appointments are permanent and pensior 
able; successful applicents 
based in London but may be 
overseas, ease write. givir 
experience and qualificat) 
; 

| N expansion of the English Electric ¢ 

Guided Weapons Division at Luton ha 
created further vacancies for all grade 
Senior and Junior Stafl for the Electror 


i pepnriment articularly the following 
| SENIOR Engineer with experience of 
tion engineering of prototype electronk 
| ment coupled with a working knowled 
electronic cireuitry 

SENIOR Engineer to 


lead a large group of 
the a 


engineers and junior engineers ir 
ment of specialized electro est yr 
factor and held ise 
3 Engineer witt yund fundamenta 
knowledge «@ electronics yupled A 4 
— to apply it to genera) circuit ' 
me 

Engir 


a degree or together 


of the design of transducers tor use 
electronic or bridge measuring systen 

| SENIOR Engineer to jead a small gro on 
cerned with the development and fiel ‘ 
of ground radar equipment. Applicants sho 
have had considerable previous experience of 
similar wor 

SENIOR bees for Radar experiments ar 


maintenance yuld have a wide 
equipment 
1OR_ Enginee: for ile telemetr ta 
jatlon planning Applica must be far ar 
with existing telemetr: ter an neasuring 
| techniques Although no trials we 
volved this post would suit a 
ot erience 
NIOR Engineers and 
= also required to assist i 
HOUSING assistance w he 


cases 

ALL of the above posts a 
progressive and attractive 
A 


| 
' 
| 
SENIOR Instrumentation 
| i 
| 


Laboratory As 
the 


» the successful applicant 
STAPF Pension heme is in operat 
| Applications to Dept. CPS 336-7 a 
quoting Re A.5aB 
PPLICATIONS are invited for post 7 
development labora’ or ated In I } 
| amptonshire; minimum ficatior quire 
| is @ degree in physics or he equivalent ex 
| pertence in microwave work would be advar 
ageous.—-Box 0842 {4 
CANNER mechanics wanted, must be able t 
dismantie and repair mechanical det 
radar gear, ex-service rada nechanica! trad 
men with suitable experience wi e consid 4 
rite, stating experience and wages required 
to Box 07358 39H¢ 
ECHNICAL Aasistant A small nur 
opportunities exist t , 
laboratory of a leading rad ’ 
receiver manufacturer ig f 
| HNC. and O.N.C standard hese pos 
proves interesting work in the pre-prod r 
ges of large scale manufacture 
COMMENCT G salaries w be in accordance 
| with age, experience and qualifications.—Ple 
aoply in writing to the Personne! Office 
Mitcham Workr Ltd New Road, Mitcham 
Junction, Surrey, quoting reference G.1 4045 
T°XPERIENCED technica executive re red 
-—/ by successful public television and rad 
company to supervise nationa ganiza 
for development manufact n sery 
poor tupty of director ship for Tight m per 
FF etails in strict 


jence to B 
O168 ae 


XPERIENCED Pault-Finde 


wanted by M 


land manufacturers of equi pr 
permanent post located in the Midlands a 
| offer to men with exverience of rada ad 
control. V.HF equipmer Write, stating f 
| experience and salary required, to the Personr 
| Manager, Box 0594 " 
| ENIOR transformer designer required » 
rience of all type { transformer 
to 5 kV excellent prospects ‘ 
energetic man capadie f ipervising nior 
engineers, excellent working nditions, pensior 
; scheme, canteen, etc West London ares 
Applications to Box 815! 356 
NOINEER, aged 25 to 55, preferably having 
Higher National Certificate required for 
the maintenance of electronic equipment nd 
| the testing and alignment of new instrur 
used for quality contro] and automatic testing 
of all tyoes of telecommunication able 
t© Box 665 


| Apply, giving full particulars 
' 
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WAFER SWITCHES 
TO SPECIFICATION 


One or more type “H” 
switches having any desired 
contact arrangement or water 
spacing made from parts sup- 
plied by A.B. Metal Products 
Led. 


Most types despatched within 
48 hours 


Send for Price List of 82 “standard "’ 
arrangements and switch design chart 


Orders and enquiries by post only : 


SPECIALIST SWITCHES 


24 CRANBOURN STREET, 
LONDON, W.C.2 


Cha00to, Caced and 


all. meta! made 
the Radio 
Industry 
STAR METAL PLATE WORKS 
74 CHURCH Rd BARNES SW13 
Tel: RIV 66724 


to 


fittings 


specification for 


rs Electroni« 


METER 
REPAIR 
SERVICE 
ALL TYPES and MAKES 


Single and Multi-Range 


Phone for immediate service 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 


328 Kilburn Lane, London, W.9 


Tel: LADbroke 4168 
Kit of parts for the simple 
construction of a first class Tape 
Deck 
Comprising complete set of accurately 
machined components with every nut and 


bolt and full instructions for building a high 
quality 2-speed Tape Deck Very compact 


Ilin. = 7hin., taking 600f. reels Twin 
track recording with the very latest type 
a Fidelity Ferroxcube heads (30—!2,000 
at 7hin.). High-speed capstan, precision 
balanced flywheel, ball bearing pressure 
roller giving =remarkable freedom from 
wow.” Fitted with the latest Collaro con- 


stant speed motor 
Price &7 10 0 


Ec. W. A. 
2166, WARBRECK DRIVE, BLACKPOOL 


PesBruary, 1955 


HAND BUILT 
QUALITY 
UNITS 


Sandy Sam the golfer man who really looked the 

nto ws one day and this le how did 

From Coast to Coast they all do say that 
und superb Fidelia’s the way 

jays my Bogie'’s cash bat I must 

For value flad and service too 


Pidetia ally ls the firm. 


Pidelia FM. tuner 
3 10 
10 


Pidelia Standard 7-valve model 
delia De Luxe %-valve mode! 

Full details on request ALL MODELS have 

triode oulpul stages Variable Selectivity, Separate 


with 
7-watt push-pull triede output 
stage 
Fidelia |0-watt amplifier 
Bass and Trebie Controls, Cathede follawer detector 
20-20,000 cycle audio reaponse 


[ 


2 AMHMURST ROAD 
TELSCOMBE i, 
el 


Nr. 
SUSSEX 
-pe et OOME NTS 


Te . Peacehaven 1156 


“AUTOMAT”’ HOME CHARGERS 
AND KITS 
SELENIUM L.T. RECTIFIERS. 
8.T.C., Westalite, G.E.C.. ete., 40 m.a. to 10 amps 
All new goods with full guarantee. 
FOOLPROOF CHARGER KITs 


free and ultra reliable 
w.w with 


Genuinely trouble 
A* sold for 11 years through 
sheet and instructions 

Kit, (As illus) 


full date 


punched, 

elled, 12/6. Mo. 1A Kit. 
3 

traor., ballast, 
meter for 2 ¥., 
3’ a, 

No 


6 am 
ammeter 
arr. 4 
AUTOMAT 
* , Rupert mprdel for 6 ¥ ust 
selenium rectifier, damp-proof, ultra reliable, 
tor 216/248 v. AC, 86/5, carr. 4/6 extra. 
nonths. Aleo our well known 12 v. 3 amy 
protective ballast and glow indicator 
amp./12 v. 2 amp., 6B/G, ditte, 6 v./12 v. 2a, 60/6, 
postage 1/10, wt. ib 
SELENIUM RECTIFIERS, 
full data sheet, 6 ¥ 
05 « 
ja to 
Lod 


new stock not surplus with 


Pp i Mau 
 RENEWBAT ° BATTERY DES 
CONDITIONER Car size, 3/6, pp. Bd 


CHAMPION PRODUCTS 
43 Uplanes Wey, LONDON, N21. Phone LAB. 4467. 


| JoNOR designers gequired to deal with smal! 


| industrial 


| test spect 


Wiretess Wort dD 


SITUATIONS VACA 

MER Designer —~ 

projects involving 
wer transformers. pulse transformers 
units, etc..Apply stating ace. quali 
ions and ex ropes to The_ Personne: 
Manager (Ref. R. The Genera! Electric Co., 
Brown's Lane,  aliesley Coventry {0260 


Etectronic Engineer r uired by company 
in East Anglia to take arge of small but 
qupanding department wiring and testing elec- 
tronic is for precision instruments; practical 
production exper.ence essential, pension scheme 

Details of age, experience and salary required 
to Box 0684 (3976 


for de- 


transformers pow 
specialised training will 


audio pulse, ete 
be given to engineers 


Applications to Technical 
Transformers, Lid., Twickenham Réd., 
worth, Middx. 


ECHNICAL Corespondence Clerk. A vacancy 
exists for a radio and television corres- 
dence clerk at the new factory of Bush 
lo, Lid., Kew.-—-Applications should be for- 
venues with full deta.is of past experience, etc 
Personnel Manager, Bush Radio, Ltd. 

Power Rd., Chiswick, W.4 (5083 


ADIO and radar testers. First-class men 
required for work on V.H.F. communication 
gear and Gove.nment contracts for radio and 
radar uipment by Midland monuract arene 
men with wide experience of fault find.ng in 
any of the fields mentioned should wr:te, aiving 
full details, to Box 0595 (5874 
CCA RADAR, Lid. require testers for 
fault finding and alignment on radar 
equipment; app.icants with experence in radio 
or television testing considered; good prospects | 
J A expand.ng department for suilab.e “pee: | 
ersonne! Officer, Decca Radar, 
"folworth Rise, Surbiton, Surrey 
NGINEER with sound. basic knowledge of 
light electrical and A.F. engineering for 
recording equipment department, pen- 
scheme.—Apply, stating experience 
queens age and Baw iy required, to the 
Sy Manages. , Lad, 


eaeracme Engineers 

& permanent position 
specialis.ng in control equipment 
fieid, your attenton is 
the fect that essrs. Lancashire Dynamo 
Electronic Products, Lid., have, as a result 
of further expansion, a number of vacancies 
for technical and administrative staff 
1HE vacancies are as folows 
A App ication Eng neers with 
engineer.ng background and some knowledge 
of industrial electronic equipment, capable of 
discussing a interpreting the requirements 
of the customer and formulating comp'ete 
schemes involving eectrical machines, con- 
tactor gear and wectronuic equipment Appli 
cants must be — of preparing specifica 
tions and conduct correspondence with the 
customer in relation to such projects 
B. Technical Writers capable of preparing 
catalogue information and producing comp'ete 
instruction manua's from basic circuit details 
Cc Design Engineers with electronic and /o: 
rlectrical engineering background, capasie of 
interpreting equ pment spec'fications in terms 
of existing cheult techniques, and passing 
detailed circuit information to the Draw'ng 
Office avec fying component requirements 
supervis mechanical design and preparing | 
cat ons 

Draughtsmen capable of underta®ing from 
design information the mechanica) design and 

out of electronic equipment in consultation | 


oo 


If you are 


in a 


see wing 


electrical 


and in the development of new circuit tech- 
niques. Background on e'ectronic circuit tech 
n'ques and/or servo design essential 

A suverannuat'on scheme app'ies to all the | 
positions advertised. Avlicants should write 
in the first ‘nstance, indicating experience and 


Electronic Products 
Staffs. marking the envelove 
“TAS Aprii-ation”’ and should indicate the 
position in wh'ch they are interested by mean 
of the reference letters 14054 
EST gear design engineers and maintenance 
engineers required with practical experi- 
ence of this ¢ of work. based on sound 
knowledge of electronk principles these 
vacancies are permanent and progressive, a 
company pension scheme in operation: London 
area. —Please write, 
details of qualifications, 
ADIO testers 
ence des.rable 
knowledge on 
~-Applications 


to Box 0811 (4006 
required, some vhf 
ether with some servicing 
or service qou’pment 
full details of 
ations, shou'd 
mitted ‘mn writing to The Personne! 
Pye Telecommunications, Ltd , Newmarket 
Cambridge { $A0€ 
PULLY qualified Television Eng'neer 
quired for @ modern maintenance ¢eot 
Excellent wages plus generous weetly bonus 
ension fund. sick piy. etc.-Apoly immediately 
im writing stating age. experience and qua! fica- 
tions to the Trsonne] Manager, Co-operative 
Society, 110, Fratton Rd... Portsmouth 
envelopes * Television Engineer 


re- 


audio-fre- | 


| TERMS : 


(4017 | 


worssto | 


| 
| 
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GALPIN’S 


ELECTRICAL STORES 
406, HIGH STREET, LEWISHAM, 5.6.13 
Tel_: Lee Green 0309. Nr. Lewisham Hosp tal 
CASH WITH ORDER. NO COD 
All goods sent on 7 days’ approval against cash 
EARLY CLOSING DAY THURSDAY 


HEAVY DUTY SPOT WELDER TRANS- 
FORMERS, input 200/250 volts. OUTPUT 
s ocentineten of 2, 4, 6, 8, 10, 12 volts ar 120/150 

w €615 - each, carriage 6)- 
in aT ARC WELDING TRANSFORMERS 
200/250 volts input output 40/60 voles, 30 
ome €7/S'- each 

|MEDIUM SPOT WELDING TRANS- 
FORMERS, input 200250 volts, OUTPUT a 
combination of + 4, 6, 8, 10, 12 voles at 50/70 
| amps New 45 2/6, C/paid 

| HEAVY DUTY L.T. OUTPUT TRANS. 
| FORMERS 200/250 volts input, output a 
| combination of 6, 12, 18 and 24 volrs at 30 amps 
€4:2/6 each. C/paid. 

Another input as above, output 0, 6, 12, If, 24 
volts at 12 amps, SS/- each, post 2/-. Another 
input as above, output 0, 6, 12, 18, 24 voles, 6/8 
amps., 466 each 

HEAVY DUTY L.T. TRANSFORMERS 
| suitable ‘or rectifiers, soil heating, etc. input 
| 200/250 volts. Output a combinarion of 6, 12 
18, 24 30, 3% voles at 15 amps., 67/6 each, post 

2/6. Another input and output as above but at 
b ae 47/6, post 2/-. Another input and output 

ened but at 4 amps. 14/6 ech 

CONV RTORS watts output, 24 volts 
0.c, a 50 volts 50 cycles | phase output 
Complete with step up transformer (rom 50 voles 
to 230 se c 400 watts €12,10/- each C/F 
Ditto 200 watts €9/10/-each C/F., jully guaranteed. 
ROTARY CONVERTORS. 730 volts 0.C 
noes 230 voles AC. Ras 50 cycles | phase 

t 250 watts. CIS © 
EX-RADAR MAINS 5 TRANSFORMERS. In- 
put 230 volts. Output 4 or § Kilo voirs at 30 min., 
also 3 LT. windings 4, v.24.,63 v.20, 24.24. 
these transformers are capable of « larger output 
than stared and are immersed in oil, €3/15)- 
each, carriage 5/- 
MAINS TRANSFORMERS (NEW), inpur 
200/250 volts in steps of 10 volts, output 3$0/0/350 
volts, 180 m/amps., 4 volts 4amps. 5 vers Jdamps 
6.3 vol's 4 amps, 45/+ each, post 1/6; another 
350/0/350 volts 180 miamps . 6.3 volts 8 amps, 
0/4/5 volts 4 amps., 45/~ each, post 1/6; another 
} $00/0/500 volts 150 amps., 4 volts 4 amps., C.T 
6.3 volts 4 amps., C. 5 volcs 3 amps, 47/6 
| each, post | /6; another 425/0 425 volts 160 m/amps., 
16.3 voles 4 amps., ©.T., ewice § voles 3 amps., 
476 each, ti 
| MAINS TRANSFORMERS, 200-250 volts 
| input, output 409/0/400 volts, 280 m/amps., 
63v.86a,2¥.30,5v.30,44.240,44. 248, 
| the last two heaters insulated at 8,000 volts 
85- o- another 200/230 voles input, one 

apped 0, 9, 18 voirs at 4 amos., 25/- each 

—x-vu. SA. ROTARY CONVERTO Ons. | 2 
|volhs D.C. input, Outputs 500 volts mA. 
| 275 v. 100 mA ~ with Rod «22/6 

each, carriage 16 

—&X-NAVAL ROTARY ¢ CONVERTORS, 


100 AT he: 

Wei j=, C) 

0 SE ie ive 

for pedinem dg garages, etc., a ‘on op Ree 

| A.C. mains, Samp load, “7 at 10 armps., me, 

20 amps., 27); 25 « ~~ yk 

1,000 WATT AUT WOUND VOLTAGE 

CHANGER TRANSFORMER tapped 0//'0/ 
200/230/250 volts. 5/15/- each, carriage 4/6 

1,50C wate ditro, PP ~, carriage 7/6. 

350 ware 55,-, 500 ware 45) “, watt 45/- 

MOVING COIL SWITCHBOARD VOLT- 

METERS 6in. scale 0 to 75 voles 30/- each; ditto 

0 to 200 voles 35/- each; ditto 0 to 40 volts 27/6 


each. 
CHARGING KITS CONSISTING OF REC. 


| TIFIER AND TRANSFORMER (‘or chargin 


in confidence, giving full | 


: or '2 volt batteries at 2 amps. (in 
ow Sew (6 each; ditto for 4 am ‘@ each 
F. DYNAMOTORS 24/28 vol OC 
a 1,200 volts, 17 milliamps § hour rating, 
11/6 each 


t 200/2 


| EX-RADAR IMPULSE TRANSFORMERS 


Endorse 
(3975 | 


A Mu-Mertal transformer in off, Output believed 
be (5 kv. at DW. BF. only 7/6 each 

ROTARY CONVERTORS vols D.C 

input 50 or 110 volts 500 cycles | phase, Output 

at 300 worts, £7/10,.~ each Cilorward 

D.C. MOTORS 249 voir 03 h.p., large 2 000 

rpm. long sha,t, €3/5 ~ each. 


Clients in Eire, please allow at least double the 
carriage stated to allow for Customs clearence 
chor ges. 
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NEW BOOKS 
ON RADIO & TELEVISION 
Moder scopes and “ Jse 
by |. HA ‘ 4u 
Practical ¥. Aerial Manual for Bands 
| and 3, by R. Laidlaw 49 
Radio and T.V. Engine Reference 
Book, by Molloy 72 
Radio Designe Handbook, by Langford 
Srnct 436 
Transis and ystal ( by 6. AR 
Bettridg 53 
Sound Reproductio by G. A. Briggs 166 
T.V. Faule Finding, by Ra Cor 
stru 53 
Loudspeskers, by G. A. Grigg 8 
The Oscilloscope at Work A. Meas 
and R. W. Hallows 186 
New Osram 912 Amplific 39 
New Mulla > watt A fie 29 
Ail P FREE Write ft Ne List of 
ENGLISH AND AMERICAN BOOKS AND 
PERIODICAL 
UNIVERSAL BOOK C0. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 Adjoining Liste St.) 


WORLD'S FINES! 


ARK AV«kits 


PHONOGRAPHS 
HI-FI 


RADIOS TV 
TEST EQUIPMENT 


Write tor FREE Brochure 


Radio Kits. Inc. + 120 ceoae steeer 
U.S.A. 


NEW YORK 6, NEW YORK - 


CHEAPER IN 


SMALL COILS 
‘ 

Twin Flat wit wit 
i 42 rd 63 109 
Vie 38 §2 61 107 
ur ' 18 23 36 
EARTH WIRE a6 t. ot 

; ‘ * sonal ' 

BRITISH DISTRIBUTING (Desk W), 691 Gree Lanes 


doa, 5.8 


Purchase or hire your 


‘VORTEXIQN TAPE RECORDER’ 


& ASSOC, EQUIPMENT M 


GRIFFITHS HANSEN (Recordings) LTD. 


32/33 GOSFIELD $1 LONDON 


MUSeum 0642/2771 


TELECRAFT 


TV AERIALS 
CHEAPER ANDO BETTER 


ARE 
Send for sts 
TELECRAFT LTD 
Quadrant Werks, Wortley Ra. West Croydon, Surrey 


THOrnton Heath 1191-2-3 


oe THE POLLOCK M.C. PICKUP 


Response 10 «.s. to 20 Ke/s. H.F. resonance 25 
Kes., U.P. 20 Kels. Kit of parts to make pick 
up complete, including 100 : | transformer and 
sapphire stylus, OOl of .0025in and full 
building instructions 64. 6s. 6d. Parcs sold sep 
aretely, prices: head and stylus 38/6; head 
tor min. thorns 34/-; arm/pivot 26/-; trans 
former 26 all prices post free. S.a.e. for 
details to 

G. BLUNDELL, 7 Sunnyside House, 

Child's Hill, London, N.W.2. 


Wiretess FEBI 19 


RLD 


SITUATIONS VACANT — 
Rv and ele m engine . 
f bench and j i eps irive et Th 
ererice age expe nee aia e e 
Pield'’s Radio, Lid Ha pale ‘ 
tnd aie artetn wae MINNETTE 
Radiomobil« Lid.. f nar pa 
ount Write de { ence 
fications to Pe t ft Gon Work 
North Circular R I n, NWA 5 
Prysicist y ' 
esearch ar t r k 
t and the ADE : ‘ ‘ G 
tunities and wide pe ar ns. 
Application Z ' leta 
ficalions. experie eq w 
¢ torwarded to I r de Murt 
Lid Welwyn Ga , and tape 
FELECTRONIC engineer required . . 
4 testing y i totype elect r e 
mh aniity & } , sanose fauit 
wide experience f le test equip are 
essential qualificatiors thi tall Specification includes 2 speeds 2 tracks 
fering goud Drospe o the ant apt button control, 5 v. plus magic eye 
APPLY The Wayne F Engines 
Ltd Tolworth ¢ - om i - 106 toring, remote stop-start 
rams smenecn Model 44, ten watt replay, price 60 gns al 
I \ JN ‘ ‘ ¥ ee é eight valves with T vox deck 
ee fair : iY na . 
good { first engineer » Write for fully descriptive te / 
t ‘ etache Terms from €5 deporit 
garag ti =, f re NOTE: MODERN RECORDERS are in short supply. W 
* Dae J ~ a ask your indulgence if you cannot obtair m the dot 
abe rie =" e ‘. F : ugne . more and more people are asking for them place your 
lare e lace 4 order early, either direct or with your local dealer 


Ei tice “in industria applications. and goog MODERN SOUND EQUIPMENTS 


ecanics: Enow ledges ea | 16 Pattison Road, London, 8.£.18 
rganisation centre nf . 
nent. design tion of « woo 0387 
equipment. Apt 4 ild n 
ye =resourcefu j f f 
nde and sale a ny ‘ ‘ 
ay Nr en PRECISION SHEET METALWORK— 
VY ANtTED dey chief inapect 
ak jn acoanienl of s oeerten We specialise in manufacturing of 
madi tior secessful applicant w Chassis in all metals, large or smal 
orve @ pr ations pe ad « quantities to your own specifications 
yector ja ek ¢ I antee 
Ppiicatior tatis . er 
onne Manage E.M Pact f V. Ww. BEAMISH 
hondda, = Wale 
Rhonee Shardeloes Garage, Shardeloes Rd., New Cross 
RITISH ACOU C FILM Lt A 
Rd. Wi 4.1 aamelen # London, 8.£.14. 
engineers and scient to work ———eee Telephone: TIDeway 4795 —___ 
recording and reprod ng equipment 
kindred projecta f television, 5 : t 
mn, tape recorder et aiar a } t 
experience and qualification per " e THE 
Application should be made r t t 
the Personne Manage ’ 
E + COLI Ltd Malmesbu 
4 require Draughtamer for inte 
mn radai and ver J ition £ 
mum qualificatior ON kr 
ministry design req ement t R« xx 
an advantage Sala ie CABINET COMPANY 
experience ‘ f 
Personne! Manage * ork Mia 
Wiltshire 42 §=€3a, CHELTENHAM RD., LONDON, 8.6.15 
ADIO and 1 e ee “ ‘ TEL NEW CROSS 4766 
experience require leadine 
of electrical mn pore “ fa t 
it onnes [ . 
standa ipera sath ere 
givir full etal ft educa ‘ 
ce, age ar ala equire Pe 
Manage Ke 5M L924 A¥ g 
oO. oratmlbaeadio BATTERY CHARGERS 
"EST department pe el require t ex 
a lepa ‘ gaged } 
ductior o ma ‘ aries 4 ‘ f for ‘fe I, , 
Glectronie’ end, nucisonic ‘equipm “1 lhe Motorist 
interesting work wit! poortunitice f ‘ w . . 
experience of th atent r i nent ele BRIGHTON TERRACE WOON SW9 
tronic applicatior Ww 1 x ' Bt 
erience and ala equ c 
fanager, E. K. Col td en 
496 
TLEOTRONIC Engines equired: exceller 
pportunity for en of degree star 
ronden eaperience ins field of great inter ROTARY CONVERTORS 
and variety and it ving atest technique Type 32 (10K Out 
restrictive pecializa ar e a fed Type 33 r I ‘ Ont 
joining Marconi Ir en juce Type 34 K/i9 Out 
urvent communicatior ea and ‘ ’ " 
apparatus for a wide range of sire nt Type 36 (10K 20 ‘ Out 
Arply Marcon r ent Ltd ngacre v.1 ‘ 
Witheid Rd . Alba 529 TESTED, GUARANTEED. 12/6 each plus carria 
ECHANICAL enginecer read work A. J. WHITTEMORE (Aeradio) LTD. 
the desigr of ma elects ha Croydon Airpor Tel.: Croydon 5701, 4980, 7744 
equipment applicants ld have ‘ Surrey Grams: Aeradio. Croydon 
engineering apprenticeshiy w the eq : 
twether witt evera a xperie 
field of design ne node hop f ‘ 
available to engineer, Greenford area 
able and sala wri ate with at 
Apply wivinw age and Yullest setails'of caper. | AUTOMATIC (TIME) SWITCHES 
ence to ” y 
ADIO technician equired nte ' New and reconditioned 15 da kwor 
Aeradio, Ltd f versea ervice: pe and electr swite he 
nent and pensiona tior ! sive : 
from £804 5 pe ar rom 35 = 
tax free. ac ding 1 n Stat free 
sccommodation,+ kit a wance; free « are end S.A. jor illustrated details 
U i fi andidate 
Ce teplice only will’ ie sont please write” | DONOHOE (TIMERS) GEORGE STREET 
quoting nl Personnel Officer, 40, Park NORTH SHIELDS, NORTHUMBERLAND 
1 


ARY, 195 


SOUTHERN RADIO’S 


WIRELESS BARGAINS 


TRANSRECEIVERS. Type "38" Mark ti 

Walkie-Talkie). With § es -¥ ready for use 

Mer arryine case, 30/- p 

THROAT MICROPHONES, with long lead 
46 


JUNCTION BOX, 26. HEADPHONES 
15 6 per par AERIALS. 26. ALL OF THESE 
TEMS ARE FOR USE WITH THE “ 38 "’ Walkie 


TRANSRECEIVERS Type “18° Mark iil 
sing Superhet Receiver and Transmitcer 
Two smits contained in metal carrying case. 
eve with 6 valves, &4 10 '- per complete set. 
RECEIVERS. Type ‘'109."' Built-in speaker 
8 Valves VIBRATOR PACK for 6 volts. 
tained in metal case. Perfect, 45 each. 
TELESONIC 4-valve Battery Portable 
ete with Hivac valves in metal carryin 
to Personal Portable, 
iversion Sheet 
BOMBSIGHT COMPUTERS. BRAND NEW 
ex- RAF. Contains gyro, movers, rev. counters, 
gear wheels, etc, exc. ideal for model makers, 
£35 ~- each, plus 10/- carr. 
LUFBRA HOLE CUTTERS. Adjustable } to 
For metal, wood, plastic, etc., 6/6. 
RESISTANCES. 160 Assorted, all 
et Wire end, 12/6 per 100. 
CONDENSERS. 100 Assorted 


with 


case. 


' toy me per 


useful 

Mica, Meal, 
100 

PLASTIC Cases. I4in. by 10}in 


os disolay, etc » 

STAR IDENTIFIERS "ee | AN. Covers 
both He res, in ca 

CONTACTOR TIME ‘Switcwes. 

1 case ‘ 


Transparent. 


In sound- 
mpulses per second Enpreneeagis 
contr Clockwork movement, 11/6 e 
REMOTE CONTRACTORS (or use oun above, 
eact 
MORSE PRACTICE (WITH BUZZER) SET. 
Mounred, 69. Full List of Radio Books, 24d. 
METERS, |2 instruments. May need adjustment 
with broken cases, 38/-for 12 
Pos stage and carriage extra. 
salaa b+ RADIO SUPPLY LTD. 
ITTLE NEWPORT STREET 


LONDON Ww C2 Gerrard 6653 


| stating age, ex ~ ey rr 


| Lower @ydenhom. 


By Order of the Mortgagees 
IMPORTANT FREEHOLD 
PREMISES 


known as 
GRAND THEATRE 
F U LHAM S.W.6. 


: prominent and accessible posi 
adjacent to Putney Bridge, and 


ABLE ISLAND SITE 
srea of about 10,750 sq. ft. with 
ce Frontages to Three Roads, and 
comprising a 
SUBSTANTIAL & 
BUILDING 
Stalls, Dress Circle, Bal- 


IMPOSING 
’ 


tage and 
a } (Crallery 
ACCOMMODATION SUFFICIENT 
FOR SEATING 830 PERSONS 
suitable for re-use as a Theatre or for 
Entertainment as 
RE CORDING, FILM OR TELEVISION 
STUDIO 
r with Conversion and/or Development to 
SHOWROOMS, OFFICES, /ARE- 
HOUSE, ETC 


VACANT POSSESSION 
to and with the benefit of agree- 
as to advertisement hoardings and 
spaper stand 
ffered for 


S 


Sale by Auction at an 
unless previously sold by Private 
The London Auction Mart, 
Victoria Street, B.CA 
Particulars and Conditions of Sale of 
HENRY BUTCHER & CO. 
Auctioneers, Surveyors and Valuers, 
73, ‘Chancery Lane, London, W.C.2. 
HOLborn #411 
Solicitors: Mesers. HERBERT SMITH 
& CO., 62, Lenden Wall, £E.C.2. 
Tele: NATional 9771 


Treaty) at 
l Queen 


WireLess Worip 


SITUATIONS VACANT 
M.I.—Domestic Electronics Division 
vacancy for a T.¥. design eng! nee 
interesting programme in receiver v 
(including colour receivers) Appli 
have good academic background 
three years’ experience in this 
with full details t Personne! 
E.M.1. Pactories, Lid Biytt 
Middx. 


Gsoe Electronic Engineers, Mechanical De 
signers, Draughtsmen and Detail Draughts 
men are required by a leading Midlands manu 
facturing concern engaged on the design 
development and production of domestic radio 
and televirion and on Government contract 
work, an expanding programme wil! provide ex 
cellent opportunities for promotion; applicants 
should write to—The Personne! Manager (Ref 
GLB), Box 0742 [3996 


ENIOR and junior development engineers 
required for responsible work in radio and 
television development laboratories, applicants 
for senior position should be able to under 
take development work with minimum super 
vision, excellent conditicns and salary available 
for applicants who are «accepted 
first case to Personnel Manager (Dept 
McMichael Radio, Lid., Wexham Rd 
Bucks 


IAISON Engineer/Writer read with sound 

basic knowledge of television and radar 
principles, he will read. to work with design 
teams engaged on complex television and 
radar projects, to assimilate the technical 
details and subsequentiy prepare technical 
notes in good and concise English Applicants 
should write, with full details 
sonnel Dept. (ED 182), Eng. Dev 
Middx 

LECTRONIC Wiremen required to 

the production of Prototype High 
Television Transmission and similar equipment 
applicants to possess fundamenta! knowledge of 
radio and television, to be capable of producing 
own component layouts and wiring to 
standard, pension scheme anteen 
and salar required 
Ltd., Worsley Bridge Rd 
8.E.26 (a 


IRST-CLASS Man is required for the 
inspection and test of industrial electron 
apparatus He should preferably have 
an apprenticeship in the Cots ica 
being in possession of a . ge 
Certificate and aged 25-55 Gow 
open to the right man Write 
details of age. experience and sala 
to Phili 's Balham Works, Lid., 45 
ne, Balham, & 12 


Hayes, 


Cinema-Televisi 


giving 
requir 
Nightingale 


EST engineers are required to ¢ 
production of a variety of 
tronic laboratory instruments 
cepartment experience is essential (preferabi 
n connection with electronic measuring in 
struments); salaries in the range of £450-£57° 
according to qualifications and experience 
stating full details to the Pers 
. Purgehill Laboratorie ‘ 
ham Wood, Herts 


ECHANIC required for duties in the Depart 

ment of physics, good knowledge of elec 
tronics essential, with experience in instrument 
making and repairing; duties will include main 
tenance and construction of electronic, labora 
tory and yy we? apparatu weekly rate 
of pay £9/5 (44 hours)—Written application 
should be A) BF to the Head of the Depart 
ment of Physics, Chelsea Polytechnic, Manresa 
Rd., 5.W.5 1995 


ADIO and TV 

Radio Gramophones, Lid 
position of chief of test, to be responsible for 
test standards and for technical liaison be 
tween development and production; good pros 
pects in expanding organization for right 
applicant Superannuated taff position 
Please send details of experience and 
expected to the Personnel Manager, 559 
chester Rd., Bradford 


Jomion epperntys technician required to assist 

he wilding of scientific apparatus 
Applicants shoul id be working for Cit; and 
Guilds certificates of the Ordinary Nationa 
Certificate in electrical or radio engineering 
Salary scale £150 (age 16) to £595 a year 
Application forms, to be returned within 7 days 
from Secretary Institute of Psych atry 
Meudsiey Hospital Denmark H London 
SE5. (MRC) 4034 


M.1.--Domestic Electronics Division 
vacancy for a development 
their component laboratory, for 
cludes design of high fidelity equipment, loud 
speakers and pick-ups, applicant hould have 
a good academic training and preferably experi 
of electro-mec hanica 

’ with fu 
Dept EM! 

Biyth Rd.. Hayes, Middx 


LECTRICAL foreman with 

experience in radio industr 
medium electrical control 
test and installation required 
of materiais handling vehicies 
country district, 1 hour Londor 
pects of advancement. housing assistance; can- 
teen and social facilities Viease write, giving 
details of age. past experience. present salar) 
salary required, married/single. to Box 008 

[4004 


engineer required 


have «a 
engineer in 
work which in 


de 
Pacto 


161 


—— .|RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATION EARLY 
DELIVERY QUOTATION BY RETURN 
PLEASE STATE RESISTANCE OF OOIL 
REQUIRED AND CONTACT BUILD U 


MICROAMMETERS 


$.D 3) FLUSH MODEL 897 
55 - 


RECEIVER R1155 


potnters, magnetic shield Brand pew 
BRAND NEW. AERIAL TESTED 


| transit case Now is the chaner 


have hal from istry — £11- 19-6 


’ 
Rend 8.A.K. for further details of 1/3 for publication 
giving cireuit diag a, ete. Others available trou 
20 10 - accorting to condition 

45 Mo's PYE IF STRIP 
ew don 


Apecially sealer 


These vision unite are 


KROO 
4 


tran 
valves and BRASO 


0 STANDARD | in. panel Mte 
hannel sides, correctly drillec Heavy 

Height, 4ft. 10in 
AIR COMPRESSORS 0 thing, in 
Hine Ohi. « Sin Mp hited 
Pot Ue 

VACUUM rere o Rotery 
Hrand new 
1.200 rpm 
6in fio 
AERIAL 


humber 


angle base 
w Oft., on Tht, Bis 

Be RAS 
shalt ihn. «din, 876 


a brazing toreh 
Post 2 
RODS Zin. long, pin. dine 
of sections can be fitted tagether, 2 6 
deren. Poat 
SLOW MOTION DIALS. Gin 
200 to | oF direet, ideal for wavemeters, signal gene 
tors, ete, Our price, while they last, 6/6 each, post 
TERRY ANGLEPOISE LAMPS. Complete witt 
and 8.B4 holder, shade, etc Will stay put ts 
position, wall or machine fixing, 96/-, poet 2 


INSTRUMENT RECTIFIERS miliamp., 76 « 
0 mA, B+ 0 


shaft 


Bealed 0-100. reduect 


VOLTMETERS 


moving coll 


0/900 ¥ wO Hin. fash 
rectifier type ot | Ale 
type meving iron with pen wale, 6O- 
MOVING COIL METER with | mA. movement. Ohler 
flush, rectifier type sealed 0 100 ite A... rewbetas 
100 k. oboe meter, 30 


in. eurtace 


A very useful basic 


ELECTRO waenurte COUNTERS Post Office type 
1LA, counting up w 0,000, 2 te 4 volte I , obs 
oot! 12:6 each post ! ‘teenr other types in stock 
liste sent with order of send 4.A.EB 
HEADPHONES HIGH §= RESISTANCE 
Type CHR New 12 6 pair Post 14 
CONDENSERS PAPER BLOCK TYPE 
1,000 volt 26 
4mfd 450 volt 4 6 
4rnfd., 2,000 vont 7 1Omid 
BY. UNITS TYPE 26. 56/65 Mee Variabio tus 
complete with valves, 95.-. Post 2/6 
AMPLIFIERS. A high-fidelity 
and treble controls, constant 
for seething volume leve! in metal case with har 

15 watt output, for 200/250 +. A. maine operat 
Intended for use with the Gaament Britieh Projector 
ideal for P.A. work, dances, ot Lewes val 
€12/10!-. OF complete with all valves 
Carr. 10 

ROTARY conventans 
160 volte 0H cycles, 100 watt 
available oth M4 volt inpot, carr 
LISTS AVAILABLE. Motors 
Ker tifters Kelays PV Aemticnueters 
Ali types ine lading High tatility ¢ art 
vvund Fend 8 AB 


L. WILKINSON 
(CROYDON) LTD. DEPT. Ww 
19, LANSDOWNE ROAD, 

CROYDON 


4onu 


Sota “mtd 


aut 


MW volt 
70 volt 
150 wolt 


unit with ee 
impedance 


parat- 


attenuator 


£15 12.6 


Input 12 volte 4 itput 
O26 «mh Ale 
" 

Meter Te lephomee 
emi «tates 
mand Wire 


RADIO 
MECHANICS 


wanted for testing 
communications receivers 


and transmitters. 


Apply with full particulars 
to:— 


PYE MARINE LTD. 


OULTON WORKS, 
LOWESTOFT SUFFOLK | 


WEBB’S SERVICE 
DEPARTMENT 


for compete renovation of comolex i” 


commun cations receivers of any make 


Test report issued showin7z sen- 


sitivity, selectivity sign 1l/noise 
equal to, or bette’ than, makers’ 


original figures 


WEBB’S RADIO, i 
14, SOKO STREET, LONDON, W.1 


bor wee ohn 


R.F. OSC. E.H.T. COILS |) 
TYPE ‘D’ 6-9 K.V. 25/- 
TYPE ‘F’ 9-14 K.V. 30/- 


COMPLETE WITH CIRCUIT 
TERMS : C.W.O. POST ORDERS ONLY || 


THE WATSOM WATCH Co. 
29 Leigh Rd., London, N.5 


~~ 


GRAMOPHONE 
RECORD 
CABINETS 


£5/10/. to C17. Wrice for 
details 


Easy Payments 
A. L. Stamford (Dept. 1.22) 
20, College Parade 
Salusbury Rd., London, N.W.46 


TESTOSCOPE Mains as S 


testing i300 aed 
er DA Wrvte 


ur 


volte As 
interesting leattet 
16 page Manual (iMue nab 


Oeil « ‘ . ° 


RUNBAKEN - MANCHESTER ! 
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$ pUATIONS BL. i 


Electronic computing techniques 
are now being successfully applied 
to many accounting and statistical 
problems. There are excellent 
prospects with the expanding Pro- 
duction Development and Research 
Departments of the British Tabu- 
lating Machine Co. Ltd., Letch- 
worth, Herts., for University 
Graduates and men of H.N.C 
standard or higher with an interest 
in electronics and their application 
to computing machines. The Com- 
pany will be pleased to hear from 
men seeking an opening in this 


field. Assistance with housing 
may be given to suitable applicants. 
Pension and Sick Pay Schemes are 
in operation Enquiries should 
be addressed to Personnel Officer 
in the first instance. 


THE ‘ Dust Bug ” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


APPLIED FOR 
From CECIL €& ‘waTre 
onsultant ond Bugineer (Sound Recording and Reproduction 


Oakleigh Grange, High Cross, nr. Uckfield, Sussex 
Or your local dealer 


SS Price 18/6, plus 6/2 purchase tax = 


troducing 
THE “ELBAR”’ TAPE RECORDER 
Two speed, twin track, portable, for faichful 


reproduction of speech and musix 
45 guineas complete with microphone 
Write for illustrated leaflet 
JACKSON RADIO 
163 Edgware Road, London, W.2 PAD 0537 


CABINETS 


We specialise in making HIGH CLASS 
cabinets to individual specification, particu 
larly im high fidelity field 

Competitive Prices 


ALAN GRANSTON (Cabinet Makers) 


20, Lorrimore Biigs., Oiney cae Watworth, 
Phone : RODney 2349 NDON, 8.6.17 


RADIO & TELEVISION COMPONENTS 
dts 1 P MP & EPP! NI 
2 K I VICI 
“VIEW MASTER’ & “TELE. RVC * specialists 
Easy terms available. Stamp (only) for fists 
JAMES H. MARTIN & CO., 


FINSTHWAITE, NEWBY BRIDGE, 
ULVERSTON, LANCS. 


UNIVERSAL METER SHUNTS 


for | mA «x 100 Ohm and 500 ».A 500 Ohm 

meters Accuracy | Five Range model 

No calibration or adjustment needed. SSIA 

(1 mA) covers 2, 10, 50, 200 and |,000 mA 

SSO2A (4 mA) covers |, 5, 25, 100 and 500 mA 
Price iS - ach 


de enquiries inv 


R. MASSEY, ‘B. WAKEFIELD “AVE., WULL 
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FERRANTI ELECTRONIC 
COMPUTERS 


Ferranti Ltd. invite applications for 
their ELECTRONIC 
COMPUTER DEPARTMENT. The 
vacancies described below are in 
their LONDON COMPUTER AND 
INFORMATION-HANDLING 
LABORATORY but vacancies of 
types (i) and(iii) exist also in the 
COMPUTER LABORATORIES in 
MANCHESTER, 


vacancies in 


Flectrical Engineers and Physi- 
cists for Computer Design Groups 
concerned with the design of 
analogue and digital computing 
circuits, visual displays, conver- 
sion equipment, storage systems, 
etc., and for basic research on 
interesting new techniques. 
Reference WSECi). 


Flectrical or Mechanical 
Engineer for the Engineering 
Design Group. To work in close 
touch with Electronic Circuit 
Designers on principles and details 
of construction Keen interest in 
advanced methods of construction 
is essential and experience of 
printed circuits or dip soldering 
and related techniques would be an 
asset. Reference WSE(ii). 


Electrical or Mechanical En- 
gineer for Engineering Design 
Group. For work on the design of 
precision instruments and com- 
ponents Design experience in 
some branch of instrument tech- 
nology is essential. Knowledge of 
optics and high-speed photo- 
graphy is an advantage. Reference 
W SE Ci). 


Electrical Engineer, Ph» ricist 
or Mathematician for comviling 
Technical Manuals primarily in- 
tended for use by maintenance 
personnel and covering both the 
logic and detailed electronics of 
machines designed by the Labora- 
tory. This work is an excellent 
introduction to digital systems in 
general. The successful applicant 
may be required to assist in the 
training of maintenance personnel. 
Reference WSECiv). 


Mathematicians for work on the 
logical design of computers and 
other digital systems yme back- 
ground in electronics would be an 
advantage, but is not essential, 
Reference WSE(v) 


There are also vacancies for Project 
Leaders to take responsibility for pro- 
jects through all stages. The itions 
offer scope for the exercise of initiat- 
ve and for advancement in an ex- 
panding organisation. The Company 
operates a Staff Pension Scheme. 


Application forms from Mr. T. J. 
Lunt, Staff Manager, Ferranti Ltd., 
Hollinwood, Lancs. 


Please quote appropriate reference and 
indicate whether MANCHESTER or 
LONDON post is desired 


| annum 


| Knowledge of 


26 
| quoting D.650/54A 


| rate wich qualifications and ex] perien 
cations should be 


Wiretess Worip 


SITUATIONS VACANT 
EADING manufacturers of e¢ ectron 
ment im the Provinces requ.re 
oT ‘arge cO..-winding section 
xe fu’ experienced on Wes nu 
automatic interleaving mach : 
and prospects to su.tabe man 
Ag: and experience. O—The Pe 
sox 0382 


Paurgains iow 
SHERMAN'S 


Car Pa.d — Money-Back Guarantee! 
PICADOR PUP 


EVELOPMENT eng neers 


ressive work in ths fied 

a pe: — d writ 

tions a . to—The 
ager (Ret.” LB) "T= 0841 


LECTRICAL,/Electronic Enginee 
Armstrongs, Ltd., Supermarin 
quire for employment at their xperimenta 
airfield, graduate with research and deve oF 
ment experience in electronic and eect 
mechanical devices and/or recording 
for interesting work on 4 
neasu.ing apparatus f 
pot wil. be keen to f ‘ 4 ¥ yet weraatile tox er offered to the publi 
echniques and to design and eng! t babe Gered to the public. Weed 
and Seremen ie seutpment pert 
sionab.e port with good prospects f d : A onde. ail Gooamension 
engincer —Apply, Personne! Department, Hur ae ee yon £6.15.0 
ey Park, Nr inchester #.A.E. POR LEAFLET 


UNIOR development eneineers BOMB siGHuTt 
requ.red to assist in the devel COMPUTOR 
cision eectronic 4 ratory inst 
ecs.ul applicants wi.! be engaged « 
ong-term projects concerned wit! 
wide range of ¢ 
are vermanent 
siderable technical respons 
‘ould have had prev.ous ¢ 
erce preferably in the 
academic qua ificat ons rang ne 
earee standard are preferable 
ependent upon «ag¢, qualifics 
yerience.—Apply stating ful ‘ 
Personnel Manager, Pi arzeh ° Taborat 
Ltd., Boreham Wood, Her 


IR peINIET Ry eres Scientific 
(male) AP Station near 
Wycombe, rm for operationa research 
du ies, theoretical studies and developmer 
*ork in field of communications and genera 
electronics Qualifications Pirst . d 
<last Honours degree in 
engineerin equivaient 
Post une 
establishment 
rvice Commision whilst ren lr 
age 5) Opportunities for promotion 


ee Bcien tific 
ir rm 
A109/54A, 


Scientific 
5.W.1. C.osing date Pebruary 

URPHY RALCIO, Litd., have ho 

tae E.ectronics Division Lat ntaining & wealth of gears, drives and chats. mtntees 
qt ifed engineers to de and el he P le gears, lamphotders, repeater Veeder 
o.owing: (1) V.ELP. and P. ce a ‘ Been used by many Universities aso 
tions equipment; (2) airbor an und ra | «nie « alculating machine "82.7.6 
equipment (5) computing Vv 
systems; (4) nucieonic «quipment 
ing instruments: (5) transistors ar ‘ 
circuitry; the salary range is £600 oF f ( 
depending upon expe he 
posts are eval.ab.e to enginecr 
ard o- equivalent having .¢6 
salary range being £450 to 
these vacancies are at Welw 
one or two vacancies of 4 similis 
available at the Ruislip work 
giving age. ful) detal.s of qual 
ence and “alary required hould i forw 
to Personne! Department, Murphy Radio 
Welwyn Carden City 


E*1 RONIC 


and fully tilting cirowlar saw 


sharpening attachment, saad 


of magnificent 


driving shafts, bearings mintatare motor 
All eupplied in « strong 


‘in. * 72m. * lin. high whieh itteel! 


tor, @vTomeopes 
transit case 


as & tool t 


AIR POSITION INDICATOR 


ALL-STEEL 
TOOL BOX 
complete with re 
trowable ‘ane wey 
Fitted with sarong 
haep, taple and carry 


i 
of H N Cc 


Engineer required SRT OF 6 RING SPANNERS 


of Supply, Heacquarters, Lor 
in branch of Guided Weapon 
rerponsible for planning and progre 
tracts with various weapons firm 
will be required to isit these 
during the course of his duties. Qu 
Schoo: Certificate (Science) 
but meersion of degree or 
Electrical Bngineering may 
electronics 
experience in guided weapor 
Salary within Experimenta 
26), £720--£890 pa (Wo 
pilus Pay Suppleme nt 
lication orms from 


12 point offest, made 


—— the finest ehrome vanadtiun 
Say 8.A.K. fin. to jin, Whitworth 
—_—_—_, iin. * jie. Fall 
euaratteet Ret 32 6 

ALL-PURPOSE STEEL 6PINDLE 


Complete 
jaw 


376 


11/6 each 
1500FT BEAM FOCUSSING TORCH 


LECTRONIC engineers with 

research or devel: pment 
v.ted to apply for posts with 
company engaged primar on t ate 
ment of pr c'sion electroni« ra r ; e ie t aller ine 

applicants should prefe 2/6 extra 

ree or equivalent qual ficatic ‘enw Je. for New Catale 

t electrical engineering rERMS—CABH wire ORDER. CO arr 

essent. 5 pe considerable Phooe Orders Acce 
ence is equally acceptabie t ppolr 
are of & permanent nature ‘ 9 wARKOW "ROAD Lo one ROAD, 5.0 4 
to undertake the responsiblity H STREET MoaLdepin’ nw 


velopment of new projects to 
SHERMAN'S 


stage, and they offer scope for 
SUPPLY COMPANY 


rand New 


ndividual initiative; furtherm 
covers a wide range of electron 
and similar devices; salar 
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details to Fors mne| Manager. f 
ratories Ltd. Boreham | ‘ 3% 


stat n “tui 
_ ‘ 


rior vi wT TUITION TUITION 


=: |PYE LIMITED| ® Fhe 


oer CAMBRIDGE stoopid“ tsete 


M Res ar ‘ ¥ f f t . A e F sd 


: personne] 4 
following fi ; 
: rve E.B 
ka 
lary « t 
H ry at ere Vrite ts 
A ment : 
4) Radio a W 
4) Micr : 
Apr i 
’ ther q e 
I ' f lransf 
Pre f 
ice 
‘ 8) Electri 
ontre 


‘ TRADE MARKS 
: [here a! : an f . - P 
r 6 al | I . 


’ \ jualified : m A 
. - installation ar naintenar " 
b Salaries wil " ! - - 
t - and in acce wit jua : ‘ « 
t ‘ and experien B vi 
paid overti aris \ 
si pension —— 
I benevolent f ’ 
j i} Please writ - ; 
ibove field ‘ ‘ n W yueen 
r : 
brief leta f ' at e} 
lat t Chief Engineer 


to 

PYE LIMITED CAMBRIDGI 1 
Correspond . tr 
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opt 93 | 
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¢ required for high grade RADAR 


: ELECTRONIC WORK. Ordinary 
Higher National Certificate re a a ' A 


tage, but me wit suitable ‘ | ma 

TUITION or Civili P experience . . . . ; . « 

N considered rtunitie f ‘ r " . . 
vancement a ble for pr . | 
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’ é A the Ems t Der ‘ 1s 
I Metropolitan-Vickers Elect y ther spe 
Led., Trafford Park, Mar | - : 


- ——————"!_ MALVYN ENGINEERING WORKS MORLEY TRANSFORMERS 
BRASS, COPPER, DURAL, ——— » . QUALITY P.J P. TRANS. 20~ " 
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ALUMINIUM, BRONZE election Chass : 
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Pressings M ned { " . LF. CHOKE 
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‘ ‘ a¢ 10+ ‘ MAINS TRANS 
H. ROLLET & Go., Lid. " 
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"ALSO AT LIVERPOOL, BIRMINGHAM | 100 PARK ROAD, WARE, HERTS Quotations tor specials and rewinds 
MANCHESTER, LEEDS : Tale ‘4 2, PAWSONS RD., W. CROYDON, THO 1665 
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Wirecess Worip 


FIRE FIEND 
v. NU-SWIFT 


We know who will win. Please send 

us details of your wonderfully rapid 

and reliable Fire Extinguishers— 
before it is TOO LATE! 


Name 


Address 


Post now to Nu-Swift Led., Elland, Yorks. 
—AHEAD OF THE FIRE FIEND’S VISIT! 


In Every Ship of the Royal Navy 


Fluorescent 80w 5-ft Industrial Trough 
reflector fitting, white stove enamelled. Complete in every 
detail, ready to hang with tube for 210/240v a.c. mains. 


Cash £3-15-0. 


Despatched free, by return anywhere Gt. Britain 


NEW — GUARANTEED 


KINGSTON ELECTRICAL SUPPLIES, 134 London Rd., Kingston-on-Thames 


FERRANTI LIMITED, EDINBURGH 


—FLIGHT TRIALS DIVISION— 
APPLICATIONS ARE INVITED FOR 


ELECTRONIC ENGINEER for interesting work in their Flight 
Trials division. The engineer will be engaged on trials to evaluate 
the technical and operational performance of fire control and 
navigational systems, air and ground. The qualifications required 
are to degree or equivalent standard with a minimum of three 
years’ experience. Ref. No. 59/EE/TID. 

RADAR MAINTENANCE ENGINEER who will be responsible 
for a small outstation. Duties will involve limited travelling in the 
U.K. Ref. No. 59/RME/TID 

Ex Radar Officers and Senior N.C.O.s are invited to apply for 
either or both vacancies. The appointments are pensionable and 
offer excellent prospects and working conditions in or attached to 


ENGINEERS AND PHYSICISTS 


Ferranti Limited in their new Laboratories are engaged in a pro 
gramme of electronic development of great industrial importance 
The work involves the use of digital computers to control machines 
and industrial processes, and covers a wide and expanding field 
of application offering long-term interest to those engaged in it 
Development activity for these projects is taking place in the 
fields of electronic circuitry (including pulse technique), digital 
computers, magnetic recording and servomechanisms. Engineers 
and Physicists having experience as well as interest in one or more 
of these subjects are invited to apply 

The appointments are permanent and offer full scope for initiative 
in an expanding organisation. A salary commensurate with the 


qualifications required will be paid. Scaff Pension Scheme. Applica 


our new } r c 
ou w laboratories tion form will be sent on request yuoting Ref. 59/EP/AL) to the 


Apply ‘or an application form, quoting appropriate reference 
numeer to the PERSONNEL OFFICER, 
PERSONNEL OFFICER, Ferranti Limited, Ferry Road, Edinburgh, 5. 


Ferranti Limited, Ferry Road, Edinburgh, 5. 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To “Wireless World '’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E./ 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 7- for TWO LINES. 36 every Additional 

Line. Average six words per line. NAME 
Name and address to be included in charge if used 

in advertisement. 


ROSS 
Box No. Allow two words, plus !)-. ADD 


Cheques, etc., payable to lliffe & Sons Led., and 
crossed *‘ Co” 


Press Day, January 27th for March issue. 


REMITTANCE VALUE ENCLOSED 


Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS 


FEBRI 


INDEX TO 


> 


>> >> > > > >>> > > > > > > > > 


aewatt Paes Leo 
H. Wheeler « 
A I a(vs 
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Eliminates many 
expensive chassis 
operations, 


Saves material and 
speeds assembly. 


Virtually replaces 
all hand wiring. 


Greater compactness 
cuts cabinet costs. 


Ensures uniformly 
consistent 
performance. 


Thoroughly experienced in the accurate appraisal 

of all new electronic developments, T.C.C, has been 

juick to recognise the far reaching advantages 

to the Industry of the Printed Circuit. 

For here, we predict, is something destined to revolutionise 

the whole process of assembly. Developments already carried 

out in the T.C.C. laboratories indicate that this new technique, 

by the elimination of much costly chassis presswork, permits great 
avings to be effected in time, labour and materials. 

But the advantages are not confined to production alone. Already 
much evidence has been accumulated to prove that the Printed Circuit 
permits the immediate achievement of higher standards of 
performance with a far greater degree of consistency and reliability 


than hitherto deemed possible 


Those interested in the various applications of Printed Circuits 
n the electromec industry are invited to register their names to receive 
our Technical Bulletins as issued. Manufacturers should apply to 


our Special Products Division for details of service available. 


CONDENSER CO. LTD 


Acton + London + W.3 + Tel: ACORN O06! 


1955 
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Whatever your soldering problem 


MULTIGORE SOLDERS LTD. 


give you the right answer 


You will find the right solder for any soldering job in the comprehensive Multicore range of gauge 

And you will find it economical too, because the 5 separate cores of Ersin Flux 
no lengths of solder are wasted and the risk 
Ersin Flux is a very fast activated 
As Ersin Multicore 5-core 


alloys and fluxes \ 
in Ersin Multicore Solder provide a steady flux stream; 


of 
rosin which cleans even the most heavily oxidised surfaces at great speed. 
often possible to make considerable savings by equally effectively using an 


making dry joints through insufficient flux is eliminated 


Solder is so fast. it 
alloy of lower tin content 


FOR FACTORY USE FOR SERVICE ENGINEERS 


\ < { ' i ) Size | Carton ws the handiest size and there 
fulticor old pp 
re 4 ations to choose from. The 1 Ib. reel 
(price | ject) contains approximately 167 ft 


reel tac ise 
18 rsin Multicore Solder in $0/50 allo 


na tin kk vio in 
fro 10 to ? we . ’ 
565 a) SIZE 1 CARTONS 5) (SUBJECT) Fa 
61D. GPO 1 Ib. REEL = 16014 60 me A 
15 - hh 


point 
6018 


A.R.B. requireme tt ‘onl a | 
(SUBJECT) 14013 


14016 


SPECIALISED PRODUCTS FOR MANUFACTURERS Bib WIRE STRIPPER & CUTTER 


st LIQUID AND JELLY FLUXES 
, ] Ersin Flux in liquid form available fn For the modest price of 3.6 you can get a 
ye Bib Wire Stripper and Cutter—a handy 


i 
processes where cored solder cannot be : 
| tool that will save you hours of time 


Uys nw used. For large surfaces to which in 
D sufficient liquid flux would = adhere ind irritation The sturdy, nickel-plated 
aah there is a high viscosity red tox triy ulation without nicking the 


jelly which ipplied in size cut wires cleanly and split plastic 
ct twin flex They are adjustable B 


12 tins at 46 each (subject) extruded 


ine. Deegaets to most wire thicknesses. 3/6 (SUBJECT). 


It is approved b 
rf Suppl 


' (Bib) RECORDING TAPE SPLICER 
FOR TAPE RECORDING ENTHUSIASTS 


ng enthusiastic comments made by the press 
: following one by P. Wilson, Technical Editor of 
Gramophone ’, who says in the Jan. 1955 issue 


RECORDING TAPE SPLICER =F 
on ae A : Everyone who uses a tape recorder will need this 
on a : Z f It is indispensable " Price 18 6 (SUBJECT). 


MULTICORE SOLDERS LTD. MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 


